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stimulus enhancement on verbal abstracting were studied in 48
delinquent, mentally retarded, adolescent boys (age range 15 to 18
years) who resided in a state institution. Two two-word similarities
tests were used to measure verbal abstraction in the pretest session.
The first condition of stimulus enhancement consisted of two
five-word similarities tasks, and the second stimulus enhancement
condition consisted of two two-word similarities tasks. Four tests
were used to measure verbal abstraction in the posttest period.
Identical instructions were given for pretests and posttests.
Research results indicated that apparent verbal abstracting deficit
in cultural-familial retarded individuals resulted from a deficit of
information input. Verbal abstraction scores were raised by
increasing the number of exemplars in a verbal abstraction task. It
was found that concept training procedures designed to familiarize
the subject with concept names and exemplary words aided future
performance on tasks utilizing the same concepts with different
exemplars. Results indicated that training did not aid performance on
a task with different concepts. Appended were a review of pertinent
literature and a listing of the concepts and tests used in the
experiment. ([CB)
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FOREWORD

Several lines of thought converge in the research
reported in this paper. The first of these is that
procedures that have proved to be useful in the investi-
gation of behavior in the area of psychopathology should
also be useful in behavioral research in mental retardation.
The second major set of ideas i¢ that persons who are
diagnosed as cultural-familial retarded may have more
ability than is readily apparent to perform tasks that
require verbal abstracting operations, and that their
apparent deficiency in such tasks may be masked by an
inefficiency in information-input channels. Previous
work in the Peabody laboratory has indicated that stimulus
enrichment procedures can help the cultural-familial
retarded person to perform at near-normal levels on verbal
abstracting tasks under specified conditions. Ths
research reported in this paper extends that concept
and investigates another means of improving the per-—
formance of mildly retarded persons on tasks that
require verbal abstracting ability. This investigation
is the fourth in a series from the Peabody laboratory,
and we expect the series to continue.

The particular population chosen for this study was
institutionalized retarded delinquent boys. Since these
subjects were residents of a state correctional
facility, their performance on these tasks may lead one
to question why some mildly retarded persons are able
to live in the community and to attend public schools,
while others are required to live in residential institu-
tions for mentally retarded persons, and still others
are confined in correctional facilities.

The Peabody group has thought that it is highly
important to investigate the parameters of mildly retarded
persons' proficiency in verbal abstracting tasks, since
such tasks appear to constitute the core of academic
curricula and of many problems of adaptive behavior out-
side the school setting. As the series of studies
continues, further research publications will be available
in the IMRID Papers and Reports series.

H. Carl Haywood, Director
Institute on Mental Retardation and Intellectual Development
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Some deyelqpmental theqrists (e.g. Luria, Bruner) point
to languageAas the main means for enabling the young child to
move from concrete, w¢ssociational forms of learning and .think-
ing to more cqmplex and abstract forms of thought. In the
same vein, the léck qf appropriate language in children from
a culturally-disadvantaged e;vironment has often been associ-
ated with the poor abstracting skills found in these children
(Bereiter and Englemann, 1966; Deutsch, 1965). The associa-
tion between poor language and poor abstracting skills
suggests that stimulus deprivation may have its greatest
consequences upon verbal language processing (Fowler, 1970).
The cognitive deficit frequently observed in socially-disad-
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of poor language environments upon the development of abstract-
ing skills. Discovery'qf this association and identification
of the extent of the cognitive deficit is not enough; what

is also required is the identification of the conditions under
which the cultural-familial retarded child cqp\acquire more
efficient learning processes. Particular emphasis should be
placed on improving verbal abstractipg ability as a means for
developing a more general learning strategy.

In the case of the cultural-familial retarded child who
has been raised in an unstructured, verbally unstimulating
environment, his poor verbal abstraction may not be indicative
of a basic cognitive incapacity,, but of an inefficient means
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of processing incoming stimuli. This inefficient processing
may be a result of a lack of exposure to activities calling f
for either categorizing stimuli, especially on a higher
level of abstraction as seen on standard intelligence or

achievement tests, or to activities calling for the use of

appropriate yerbal labels not usually used in an intellectu-
ally restricted environment. It would be expected then that ﬁ
the cultural-familial retarded person may benefit from concept
training procedures that attempt to overcome the language

deficit. In this same line, it is apparent that it is diffi-
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cult to elevate verbal abstracting performance by concept

training procedures in retarded children who have demonstrable
central nervous system damage. These children probably have
a deficit in cognitive capacity as a result of the cerebral
insult. Gordon and Haywood (1969), for example, found that
whereas the abstraction scores of the cultural-familial group
were significantly raiéed under the enrichment procedure, no
difference occurred for the organically retarded group.

With regard to the cultural-familial retarded person,
if we fake the position that he has an intact cognitive
capacity to make verbal abstractions at a higher level than
he actually does as a result of an inefficient processing of
information, a profitable strategy to.improve his ability
would be to train him in more efficient ways to process

information.
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'1966a9. The second strategy has been used primarily with a

Some of the cqnditiqns under which the cultural-familial
retarded person can learn and generalize verbal abstractions
have already been delineated, usually in studies involving
the use of associative clustering, sorting or similarities
tasks as measures of verbal abstracting ability. In these
studies verbal abétraction is most broadly characterized as
being'ihe use of correct verbal catggqries in the reduction
of information.

A complete review of the use of associative clu#tering,,
sorting and similarities taéks with retarded persons is
attached in Appendix A. It is sufficient here to outline
the strategies in each of these areas that have already
proven efficacious in improving the poor verbal abstracting
performance of retarded persons in general and the culturally
retarded person in particular. Two general strategies have
been used in these studies. One strategy has been to give
the subject practice with either the concept or the concept
verbal label to be used to mediate perfqrmance on a sub-
sequent similar or dissimilar conceptual task (e.g. associ-

ative clustering--Bilsky and Evans, 1970; sorting--Prehm,

similarities task by increasing the number of exemplars for
each concept (e.g. Gordon and Haywood, 1969).

Several summary statements can be derived from the

associative clustering literature regarding the first
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strategy:

. 1) Practice with the names of categories and the words
within these catggqries significantly improve
retarded person's recall of the same wqrds in random
lists (Madsen and Connor, 1968).

2) Retarded persons tend to use clustering just as much
as non-retarded persons and material presented in
clusters helps to improve recall over that on random
lists (Bilsky and Evans, 1970).

3) No transfer qf training to a new list with new cate-
'gbries occurred with retafded persons if the time
between training and testing is as long as a week
(Gerjuqy and Alvarez, 1969).

Several'pqints relevant to the first strategy can also

be derived from the sqrtipg.literature:

1). Giving cultural-familial retarded persons practice
with the verbal labels of categories improves their
sorting of perceptual (e.g. size) and human (e.g.
size, age) categories, but not of use (e.g. heating)
categories (Stephens, 1966b). |

2) Pre-training on one sorting task significantly
improves performancé on a transfer task (Prehn,
1966a) .

3) Pre-training on concept names after teStipg for chance

performance (i.e., setting a floor) also significantly

7




improves perfqrmance on a transfer task. Further,
those retarded persons who show negative transfer in
their performance have been institutionalized longer
than have those who do not.(Hamilton,,1966).

From the studies using similarities tasks, several con-
clusions can be supported:

"1) Training on concept formation significantly improves
detecting such concepts in a similarities tést, but
does not aid performance with foil items, i.e., non-
¢rained concepts (Miller and Griffith, 1961).

2) In a three-wqrd similarities test at least two of the
words must be adequately defined in terms of a suit-
able abstraction before the subject will perceive the
similarity (Griffith and Spitz, 1958; Griffith, Spitz
and Lipman, 1959; Griffith, 1960).

The studies in which the first strategy mentioned aboye
(i.e. familiarization training on concepts and concept names)
has been followed, indicate a facilitating effect upon the
verbal abstraction performance of retarded people. Those
studies'in which a stimulus enhancement procedure has been
used also offer support for a facilitating effect.

In clustering:

1) Inércasing the number of exemplars per list to fwo

~improves a retarded person's recall by 50 percent so

that his performance does not differ from that of an

8




equal-MA non-retarded person (Gerjuoy, Winters,

Pullen, and Spitz, 1969).

In sorting: -

1) Stephens (1966) concluded that retarded persons do
have some concepts ayailable to them, but that these
concepts are poquy delineated, i.e., not all the
exemplars are identified.

In similarities tests:

1) Increasing the number of exemplars per concept in a
similarities test significantly improveS‘the_perform-
ance of the cultural-familial retarded persdn
(Gordon and Haywood, 1969; Foster,.1970).

One or the other or both of thess strategies might be
beneficial as a training strategy by which the cﬁltural-
familial retarded person's poor verbal abstracting performance
might be improved. Although the first strategy is not gener-
ally termed a stimulus enhancement procedure, it can be seen
as such since it_givés practice in abstracting. The second

'stratggy is also a stimulus enhancement procedure, but with
probably less generalization effect. Concept trainingf{the
first strategy) may improve performance on other concept
tasks and thus may be more economical and beneficial since it
provides the person with a strategy or set with which to attempt
similar tasks. Stimulus enhancement procedures (the second

strategy) may improve performance’ on only those concepts in
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which an increased number of examples is found and may not
provide any generalized strategy. However, in the Gordon and
Haywood (1969) and Foster (1.970) studies in particular,

stimulus enhancement was not seen as being within an educa-
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tional conceptual framework, .but rather as being within a
i conceptual fr_amework that emphasized allevia_tionv of an infor-
' nation‘ input deficit. , | .
The literature cited above offers some alternatii_yes for
improving verbal abstracting performance in retarded persons.
by giving practice with concept names or with the actual con-
cepts. Whether or not this practice transfers to performance
on an untrained concept task ds equivocal. | Increasing the
number of . exemplars per concept is another a1ternat1ve, but

whether such a strategy w111 help performance on another

concept task is as yet untested In addltlon, whether or not
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i ‘the two strategles comblned are more effectlve than each
'alone is unknown. F1na11y, concept tra1n1ng procedures have
been shown to be effectlve in ralslng the levels of perform-

ance of retarded people on assoc1at1ve clustenng and sorting

tasks, but only in one study (M111er and Gr1ff1th 1961) have
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they been used w1th a 51m11ar1t1es task and in that study
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four concepts (small large, whlte, and round) were used
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Th1s study was de51gned to explore these questlons. The
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general strategy was to select 1nst1tut10na112ed dellnquent

boys who were w1t111n the 1nte111gence test 11m1ts deslgnated

I
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as being in the cultural-familial range. These boys were
tested on one or another or on both pre-treatment lists of
\(erbal similarities under standard conditions _(i.e., two
words). They were then trained on one or another of the sets
of concepts and were subsequently tested on the post-treatment
similarvities tasks under enhanced (i.e., five words) or
unenhanced (standard two-words) conditions. The experimental
design is depicted in Table 1.

The following relationships were expected to emerge from

this design:.

1) Subjects will have greater gains in verbal abstrac-
tion scores (similarities tests) in the stimulus

. enhanced.versus the non-enhanced conditions.

.2) 'Subﬁects trained on one list of words of one set of
concepts will have higher scores on another list of
the same concepts th.an will untrained subjects.

‘3) Subjects tra1ned on one list of wwrds of one set of
concep'ts will have higher scores on a list of
dlfferent concepts than will untralned subjects.

4) SubJects rece1v1ng tra1n1ng will have hlgher post-
treatment abstractlng test scores than pre- treatment
test scores. | | “ |

S) SubJ ects rece1V1ng tra1n1ng on concepts W111 have

:'hlgher abstractlng test scores than w111 subJects
| reelcelvmg stlmulus enhancement. o

6) Subjects receiving both training and stimulus enhance-
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ment in combination will have higher aBs'tracti_ng test
scores than will subj.;ctS' receiving either procedure
alone.

7) There was no reason either from the review of the
literature or the empirical data to expect that
subjects receiving one five-word post-treatment task
would have higher scores on a second five-word post-

treatment task, but this relationship was to be

examined.

Method

Subjects

Forty-eight residents from a state institution for delin-
quent adolescent boys between the ages of 15 and 18 were
selected as subjects.. These subjects were selected from a

pool of 119 whose test scores on either the Wechsler Intelli-

_gence Scale for Children (WISC) or the Wechsler Adult Intel-

ligence Scale (WAIS) were between 60 and 84, that is, within
the range of mild and moderate mental retardation. These
individual IQ tests had been given recently as part of a
research project on retarded adolescent offenders. Because
usual residence in this institution is brief, 35 of these
boys hé.d alrehdy been released since the IQ tests had been

administered; in addition, several others were ill, in isola-

‘tion, or otherwise unavailable, so that the 48 subjects were

13
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taken from a final pool of 60. 1In additi'oh,'-.:one boy left the
institution and a second boy was placed in isolation during
the period of the experiment, and these we;‘e ‘unsystematically
replaced. Characteristics of the subjects:-'é‘re reported in
Table 2. There were no significant differences among the
three treatment groups in ;r_;ear; CA, Verbal "IQ, Full Scale IQ,
or in similarities subtest scaled scores. ..The List II and
NT-C groups differed significantly on mean Voéabulary scaled
scores (t=1.771, 30 df, p<.05, two-tailed) and on Performance
IQ (t=2.51, 30 df, p< .01, two-tailed). The subjects were
randomly assigned in equal numbers‘to.. one 'Qf the three treat-

ment groups with 48 subjects in all.

Tests . | o

Two lists were used.to measure verbal ab_s:'ti;x'action in the
pre-treatment session. The first was a revised two-word.
similarities test like that used by Foster (1970) and_Gordon

and Haywood'(1969-). This test is comprised of items from the

 Similarities subtest of the WISC and WAIS. It is a 20-item

test which presents pairs of stimulus wqrds for each item
requiring different verbal abs.traction-s .(Te_.g. ""how are an
orange and a banana alike?"). Fér this study, sevéfal items
were changed from the test used by Foster (1970) which was
also a reviﬁon of that used by Gordon ahd-Haywood (1969).
These items were changed either ‘:be'c,ause' they wére not

answered by anyon‘e‘ in the Fo‘stei".(1970) study (e.g. squares)

o 14
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or because the chqice qf exemplars was too restricted by the
nature of the item (e,g. senses). The concepts and the
revised test are presented in Appendix B. The instructions )
fqr the test are identical to those used in the WAIS, thatffg,
with a correction for the first item (i.e., orange and |
banana) if the subject mentioned a difference, failed to
respond or said that they were alike. Unlike the WAIS where
testing is discontinued after four cqnsecutive failures, all
items were given to all subjects. This test is referred to

as Pre-Treatment Test-List I.

The second test wac a two-word similarities test similar

to the first one except that this test was comprised of 20

concepts used by other behavioral scientists in the study of
;Qerbal abstraction in retarded subjects (e.g. Blount, 1969,
'1971). The concepts and the exemplary words used in this

test are also presented in Appendix B. This test is referred

to as Pre-Treatment Test-List II. The instructions for
administering both tests are identical.

Four tests were used to measure verbal abstraction in the
post-treatment session. Stimulus enhancement condition one
consisted of two five-word similarities tasks. The Five-

Word Post-Treatment Test-List I consisted of a list of sets
qf fiye words each fqr the same 20 concepts used in the Pre-
Treatment Test-List I with fhe differehce.beipg that these

words did not include the two used previously.

wy 16
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As an.example, orange and banana were used in the initial
session, but peach, apple, cherry, pear, and grape were used
in the five-word post-treatment test. The procedure of not
including the pre- treatment test words in the post- treatment
test differs frqm that used by. Foster _(1970) and Gordon and
Haywood (i969). This test, along with the other post-treat-
ment tests, is presented in Appendix B. The Five-Word Post-
Treatment Test-List II consisted of a similar list of 5 word
sets for each of the 20 concepts used in the List II group's
initial session, i.e., with Pre-Treatment Test-List II. The
words chosen to serve as exemplars .of each concept were
selected as being those on which there was total agreement
among four graduate students.

Stimulus enhancement condition two consisted of two "
two-word similarities tasks. l

The Two-Word Post-Treatment Test-List I consisted of a
list of words containing two different stimulus words for
each of the 20 concepts used in the.List I group's initial
session. These words included the first two words of the
five used in the first part of stimulus enhancement condition
one. The Two-Word Post-Treatment Test-List II consisted of
a list of two different stimulus words for each of the 20
concepts used in the List II group's 1n1t1a1 50551011. These
words included the first two words of the f1ve used in the

second part of stimulus enhancement condition one.

17
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Instructions for each of the post-treatment tests were

identical to those for the pre-treatment tests.

Procedure

The experimental prqéedures were carried out by the same
experimenter in a quiet officé in the counselling and guidance
center at the'institutiqn. There were two individual exper-
imental sessions fqr each subject, the first lasting approx-
imately 35 minutes and the second,.éo hours after the first,

lasting about 20 minutes.

Pre-Treatment Test. Two non-experimental boys'served as

runners. Both were uninformed as to the purpose of the study.

The experimental subjects were brought in to the center in

_groups of two. While one boy took part in the experiment,

the other remained in a vacant office which was devoid of
furniture. As each subject completed his session, he was
returned to his job.or class so that no communication would

occur between ‘the tested and as-yet-untested subjeéts.

‘Possible communication in the dormitories during the evening

was uncontrolled.except that eéch.boy.was asked not to talk
about the session with anyone. They were.not told that there
would be a second session. As each boy was brought in, he
was asked if he wished to participate:in_the study which was
explained as a study of learning. No boy indicated that he

did not wish to participate; the author's impression was that

18
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List I, while subjects in the List I1 group received Pre-Treat-

many of the boys felt that participation in the study would
in some way expedite their release and, therefore, they seemed
motivated to participate. This feeling, when expressed, was

refuted.

Subjects in the List I group received Pre-Treatment Test-

ment Test-List II. Subjects in the third treatment group, the
Not Trained-Contrast group (NT-C) received both pre-treatment
tests, systematically varying order so thaf one-half of the
subjects received Pre-Treatment Test-List I first and one-haif
received Pre-Treatment Test-List II first. The NT-C subjects
receiyed the same instructions as did those of the List I

and List II groups. Subjects of the NT-C groups did not
receive any further training whereas the others did. Indi-

vidual item responses in all tests were recorded verbatim.

Training Session. Immediately following administration

of one and/or the other pre-tests, each subject in both the

List I and List ‘II groups received the training procedure

de51gned to familiarize the subject with the hlghest -order

‘verbal abstraction for each pair of words. The training

prqcedure'involfed asking the subject to give a sentence

combining the two stimulus words for each item. For example,
for the first item in Pre-Treatment Test-List I, the subject
was asked té use the words orange and banana in a sentence so
that the sentence would contain a similarity between the two

words. The subject then responded, usually with a similarity

i3
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_given in the pre-test.. If the subject said that we eat an
orange and a banana, his record sheet would be marked that he
had given an.incorrect.requnse even thquh "eating" is a
correct response fqr this item. The response '"eating" is
only given a score qf'l én the WISC and WAIS Similarities
subtests whereas the'abstractionS'cqnsidered superordinate,
or of the highest qrder, are given scores of 2. In the train-
ing session qnly abstractiqns that cquld be scored 2 were
accepted as being correct. The subject did not see his
record sheet, but, as in the case of the response of "eating"
to orange and banana, he was told “yes,'we eat oranges and
bananas, but they are alsb ffuit.“ (Nqne of fhe subjects in
the List 1 and List 11 groups were unfamiliar with any ot the
verbal labelsgfqr the higher order concepts being trained).
This'cqrrectiqn,prqcedure is similar to that used on the
first item on the WAIS except that here only a higher-order
abstraction is being given whereas in the instructions to the
WAIS, the correction involves saying that "we eat them, they
have peelings, they are both fruit" which offers two lower-
order'abstractiqns (eat and peeiings) in addition to the
higher-order one (fruit), and thus does not prepare a suitable
set for‘giving superordinate abstractions. Following the
correction on item one, the same prqcedure waé'follqwed with
items two through twenty. - In the case Qf a correct response

(e.g. "oranges and bananas are fruit" to item one), the

20
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experimenter said ''that is a good answer" and proceeded to
item two. In this way the subject received the set to give

the best possible abstraction. For the second treatment .

_group, the same procedure was followed with the words of List

II. Once all 20 items’were'cqmpleted, i.e., trial one, trial
two began. In this trial and on subsequent trials, the
instructioﬁs were the same as for trial one. If the subject
did not spontaneously give the higher order abstraction for
an item, he was. corrected. The criterion for learning for
both List I and List II was one trial in which all of the cor-
rect higher order'abstréctions were spontaneéusly'given for
all items.

| Members of the NT-C group did not receive any training,
but spent about the same amount of time with the experimenter
as did those in the List I and List II groups. The time spent
taking both of the Pre-Treatment tests was comparable to that
spent taking one or the ofher plus the time spent in training.

Post-Treatment Test. The post-treatment test session

began approximately 30 hours after the initial pre-treatment
test and traihing session. The subjects were tested in
approximately the same order as they had been for the previous
session. The subjects in the List I and List II groups were
randomly assigned to one of two stimuius ehhaﬁcement condi-
tions, i.e., either thé‘fivelword“or{the two-word tests, and,

within each stimulus enhancement ‘condition, to one of two

21
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orders of post- treatment test presentation according to the

experlmental de51gn depicted in Table 1..

Subjects in the NT-C or contrast 'group were also assigned
randomly to one of the two stimulus enhancement conditions and
to one of the two orders of post-test presentation within each
stimulus enhancement condition, making certain that an equal
number of subjects within each cell had received each of the
tests first in the initial session.

Each subject then received either the five or the two

word post-trcatment test for both List I and for List II with

‘order of list presentation systematically varied.

' Scoring. Scoring for all tests was done according to the

~general criteria of the standard Wechsler procedure by two

independent trained psych'ometrists without benefit of knowledge
of group membership of the subjects. " Int'er»-scorer reliability

coefficients were determined betweeri the stimulus enhanced and

'stimulus 'nonenhanced versions of both List I and List II.

Gordon and Haywood (1969), had prev1ously reported inter-
scorer re11ab111t1es of + .98 for their two - word test and
+ .92 for .their -five-word test'.

y

In the Wechsler procedure the max1mum score per item is

2 for a lughor order abstractlon, w1th a score of 1 g1vcn for_

a lower-ord‘cr abstraction and 0 for a clearly 1ncorrect» re-

sponse. The ‘total p0551b1e 'score per test was 40. The

scorln;_, cr1ter1a for the 1tems used from I‘oster S (1970) and
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Gordon and Hay\qud's (1969) task were used here. The .'sf'coripg
criteria for the other new items and for the items included
in the List II tests. were derived in part from the i'és:pc'mses
received and_-We're cpmpletéd by a trained psychometrist. The
scoring criteria for all of the List I and List II tests
(pre- and 'post—tr'ea'tment,. .five-wo‘rd and two-word) are pre-

-

sented in Appendix C.

Results. -

Inter-scorer reliability. The correlation of the

indep'endentl'y scbfed simjlarities tests yielded a product-
moment coefficient of + .97 for Pre-Treatment Test-List I,

+ .9‘5 fo_l.'.'the Five-Word Post-Treatment Test-List I, and + .96
for the Two-Word Post-Treatment Test-List I. For the List II
similarities tests, the respective coefficients }were' + .95,

+ .96, and + .95. Consequently the scores of only one rater
were used in the analysis.

Initial learning. Trials to a criterion of one correct

trial were recorded for the two treatment groups who were

trained on either the Pre-Treatment Test-List I (List I) or
on the Pre-Treatment Test-List Il (Lis‘t;_I.I).‘ The subjects

in the former groupﬁtook a meah' of 3.94 trials (SD=.1..77) with

a range of 2 to 10 trlals whlle the latter group took .a mean
_ of 3 50 trlals (SD 0. 82) w1th a range of 2 to 5 trlals to

‘reach criterion. The di fference in mean number of trials was

L]
5 -
3, = .
JArur Provided by ERIC
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nonsignificant, indicating no difference in the number of
trials required to learn to criterion. The small number of

trials needed to learn all 20 concepts was comparable to the

y

. o two and three trials required for Miller and Griffith's.

(1961) subjects to acquire their trained abstractions.

Analysis of variance--one. Four analyses of the results
were undertaken. A 3 X 2 X 2 X 2 mixed analysis of variance
with repeated measurements on one variable was the principle
‘analysis. The factors were Treatment Group (trained on the
Pre-Treatment Test-List I, trained on the Pre-Treatment Test-
List II, and not trained gro_ups)n,.Level of »Stimulus Enhance-
ment (two or five stimulus words), Order of Presentation of
—~ o qut-Treatment Test (order one=Post-Treatment Test-List I +
Post-Treatmen.t Test-List II; order two=P_ost-Tr_eatment Test-
List II + Post-Treatment Test-List I) and Tests (the Post-
Treatment Test-List I and the Post-Treatment Test-List ;II).
The repeated measures were the two tests. Thds analysis
ignored pre-treatment test scores. |
| The means’ and standard deviations of the individual cell
blocks are summar1zed in Table 3 and are presented graphically
in Figures 1 and 2 with means summed 'across order. The first
analysis of variance is summarlzed in Table 4

There were significant main effects for Tralnlng (F 5.39,
2/36 df, p<. 009) and for LlSt '(F=20. 10 1/36 df, p<.001).

More importantly, there was a 91gn1f1cant Training by List

24
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interaction (E?47w77, 2/.36 df, p< .001). There were no
significant main effects. for either Leuel of Stimulus Enhance-
ment or for Order of Post-Test Presentation. There was also
a significant Training by Bnrichment by Order interaction
(F=3.613, 2/36 df, p< .036) while the Training by Enrichment
by List interaCtion was not significant (F=2.954, 2/36 df,
p<.063). -

The Training by List 1nteract10n is deplcted 1% Figure
3. It can be seen that training on one set of stimulus words
for List I concepts significantly improved performance on a

second set of different stimulus words for the same concepts

relative to the not- trained contrast group, but did not
improve performance when tested on different concepts (i.e.,
when post-treatment tested on the List II.concepts). It can
also be seen that training on one set of stimulus words for
the List II'concepts improved performance:on a second set of
different stimulus words'for the same concepts relative to

the not tra1ned contrast group Training on the List II con-
cepts did not generallze to the List I concepts. This differ-

ence of means, 26.81 and 23.25 for the trained and not- -trained

_groups on the Post-Treatment Test-List I respectively, gener-

ated a two-tailed t of 1.687 (30 df, p<.20). In either case
training on one set of concepts did not generalize to perform-
ance on a second set of concepts. The Training by Enriclment

by List interaction, although not significant, was judged to

, 30

R

T ey




28 T

[ POST- TREATMENT TEST-LIST 1
5SS POST - TREATMENT TEST-LISTIL

N
($))
- -

LIST SCORES
NN
~N @
o

LISTI - USTT  NT-C
E XPERIMENTAL GROUPS

FIGURE 3 - DEPICTION OF TRAINING X:LIST INTERACTION

©

ERIC

Aruitoxt provided by Eic:

31




be the most appropriate to presenf here. The Training by
List interaction for the five-word condition is depicted graphi-
cally in Figure 4. The Training by List interaction for the
two-wofd condition is depicted graphically in.Figure'S.
One-tailed t's were computed in order to test the dif-

ferences Between individual pairs of means. In both the five-

" word and two-word conditions the fraining on the Pre-Treat-
ment Test-List I significantly improved post-test pe&formancé
on the Post-Treatment Test-List I relative to thé second
.trainipg_grbUp.(fiye-word condition, t=2.302, 14 df, p<.05;
two-word condition, £é3,388,f14 df, p<.01) and to the con-
trast group (five-word, t=4.306, 14 df, p<:;001; two-word, t=
2.516, 14 df, p<.05). The.difference between performance on
the Five-Word'and the Two-Word Post-Treatment Test-Lists was
nonsignificant. In both the five-word and two-word conditions
the training dn the Pre-Treatment Test-List II significantly
improved perfOrmance on.the Post-Treatment Test-List II relative
to the List I group (five-word condition, t=2.7824, 14 df, b<:
.02; two-word condition, t=3.9724, 14 df, p< .01). In rela-
tion to fhe contrast group, the_group“trained on the Pre-

Treatment Test-List II made higher scores in the five-word

condition (t=3.3704, 14 df, p< .01), but not in the two-word
condition. The difference between performance on the five-

word and the.two-word Post-Treatment Test-List Il was non-

significant.

In terms of the expectations mentioned in the introduc-
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tion there was no stimulus enhancein'en’t main effect (the first
expectation). Aithopgh training on one list of exempiars of -
some concepts .s'ignificantly improved performence on a list of
different exemplars of the same concepts, this ‘training did
not generalize to a list of exemplars of different _'concep.ts
(the second and third expectations). In order to test ‘the
expectation that training on ,concep'ts. would improve'per'form—
ance more -thah would stimulus enhancement, it was necessary
to make two comparisons.' The first 'comparison' was of mean
performance of the List I group in the two word condltlon on
the Post-Treatment Test-List I versus the mean performance of
the NT-C group on the same list. This comparlson yielded a
t of 2. 777 (30 _dif_, p<.02). The second &:omparison was of the
mean per-forma_n'ce of the. List II group in the two-word condi-
tion on the Post-Treatment Test-List II versus the mean
performance of the NT-C group on the same list. This compar -
ison yielded a t .of.' 3.036 (30 df, p<.01). In both compar- |
isons the fifth expectation was supported.

The sixth expectetion, that is, that training and
stimulus enhancement in combination would significantly improve
performance more than either procedure alone was tested by
making four individual comparisons. The first comparison was
of the mean performance of the List I_.group undexr the five-
word condition on the Post-Treatment Test-List I versus that

of the NT-C group under the five-word condition which yielded -
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atof 3.2698 (14 df, p<.01). The second comparison was of

‘the mean pe}rformance of the List II group under the five-word

condition on the Post-Treatment Test-List II versus that of
the NT-C group which yielded a t of 3.734 (14 df, p< .01).
These two Cbniparisoﬁs indicated that training and stimulus
enhanccment i_mproved performance significantly more than did
stimulus énhanceinent alone. The third compérison was of the
mean perfo.rm'a'nce of the List I group under the five-word
condition versus that of the List I group under the .two-word
condition .on the Post-Treatment Test-List I, which yielded a
nonsignificant difference. The fourth comparison was of the
mean performance of the List I'I' group under the five-word
condition \}el;sus that of the List 11 group under the two-word
condition on the Post-Treatment Test-List II, which also
yiclded nonsignificant differences. The results of the third
and fourth comparisons indicated that training and stimulus
enhancement did not significantly improve performance more
than did training alone. Finally, the lack of a s_igﬁificant
Enrichment by Order effect indicated that subjects who
received onc five-word post-treatment task did not have higher
scores on another five-word task than did those subjects who
did not.

Analysis of variance--two. A second analysis was per-

formed to 1look at the possible differential training effects.

For this analysis, the List I and List II groups alone werec
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cdmpared on post-treatment test pé_rformanc,e. This partial
partitioning of the.two degrees of freedom for the training
main effect from the previous analysis left a 2 X 2 X.2 X 2
mixed analysi's of variance with repeated measures on one '
variable. There.were two Training groups (List I and List 1),
two levels of Stimulus Enhancement (two or five stimulus
words), two Orders of Post-Treatment Test Present;ation'and two
Post-Treatment Tests (List. I and List 1I). The repeated
measures were on the last variable, Post-Treatment Tests.
There was no significant differential Training main
effect nor was there a significant Order main effect. There

were significant main effects for Stimulus Enrichment (F=5.292,

“1/24 df, p<.029) -and for List (F=5.805, 1/24 df, p<.023).

There was als'o a significant Training .by List interaction
(I‘_'_=69.343,' 1/24 df, p< .001). The Stimulus Enhancement effect
found here and not when the NT-C_group was included suggests
that pre-treatment is itself a stimulus enhancement procedure.

Analysis of variance--three. A third major analysis was

designed to take into account pre-treatment test scores. This
was done first by comparing the group trained on the List I
concepts against the Not Trained-Contrast (NT-C) group on their
performance on the Pre-Treatment Test-List I and on the Post-

Trcatment Test-Lists I and II.. For the subjects in the NT-C

_group, their scores were derived by combining the Pre-Treat-

ment Test-List I scores {rom those eight subjects who had
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receivc& order one in the pre-treatment test with those from
the e:ght subjects who had rcceived order two in the pre-
treatmé’hf test. The result was a 2 X 2 X 2 X 3 mixed analysis
of vax.:iance design with repeated measurements on one variable.
The factors were Treatment Group (List I and NT-C), level of
Number of Exemplars (two or five stimulus words), Order of
Presentation of Post-Treatment Test and Tests (the Pre-Tréat-
ment Test-List I and the Post-Treatment Test-Lists I and II).
The repcated measures were Tests. The analysis of variance
is summarized in Table 5.

The Training main effect was not significant (F=3.837,
1/24 df, p<.059). There was a sigpificant List effect and
a significant Training by List interaction (F=71.883, 2/24 df,
p< .001, and F=21.893, 2/24 df, p< .001 respectively). The
Training by. List interaction is graphically depicted in
Figure 6.

In order to test the differences between means, individ-
ual t-gests were done for each list (Pre-Treatment Test-List
I and Post-Treatment Test-Lists I and II) between the List I
and Not Trained (NT'-C) Contrast group. There were no signif-
icant differences betwecen List I and NT-C means on the Pre-
Trcatment Test-List I (means = 21.7 and 19.6 respectively) 7
and on thc Post-Treatment Test-List II (means = 27.5 and¢ "
26.9 respectively, but therc was on the Post-Treatment Test-

List I (t=3.741, 30 df, p<.001). There was also a signif-

t. 38
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icant difference between the Pre- and Post-Treatment Tests-

List I (t=4.125, 30 df, p<.001) for the trained group, but
“not for the not trained group.

Analysis of variance--four. A fourth major analysis was

carried out to take into account pre-test scores on Pre-
Treatment Test-List II. The designwas a 2 X 2 X 2X 3. mixed
analysis of variance with repéated measures on the last
variable (test). The factors were Treatment Group (List II
and NT-C, i.e., scores on Pre-Treatment Test-List II), Number
of Exemplars; i.e., stimulus enhancement (twq or five stim-
ulus words), Order of Post-Test Presentation and Test (Pre-
Treatment Test-List II and Post-Treatment Tests-Lists I and H
11). The analysis of variance is summarized in Table 6.

There were significant main effects for Training (E=
4.214, 1/24 df, p<.049) and List (5;4.4.442, 1/24 df,
p< .001), and a significant Training by List intel;action
(F=10.366, 1/24 df, p<.001). The Training by List inter-
action is depicted graphically in Figure 7. In order to
test the mean differences between the means of the trained
versus nontrained groups for each test, t-_te'sts werc done.
There were no significant differences between the List
.II and NT-C means initially, but there was a significant
difference on the Post-Treatment Test-List II (t=4.291, 30 df,
p< .001). There was also a s_ignificanf: difference between the
Pre-Treatment Test-List II and the Post-Treatment Test-List Il

mean scores (t=3.984, 30 df, p £.001) for the trained group, but
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not for the not-trained group.

Discussion
The expectations listed earlier provide the framework
for discussion of the results.

Expectation one. Subjecfs will have_greater_gains in

verbal abstraction scores in the five-word versus the two-
word conditions. Subjects did not perform significantly better
on the five-word post-test than they did on the two-word postx
tests. For both of the trained groups, training improved
performance on both the five-word and two-word tests for the
concepts on which they were trained, but not for the untrained

concepts. That is, training on the List I concepts signifi-

'cantly improved performance on both the Five- and Two-Word

Post-Treatment Tests-List I relative to that of the contrast

_group. The converse was true for training on the List II

concepts. For the contrast group, pre-treatment testing on
both tests seemed to act as stimulus enhancement by itself
and tended to elevate scores on the post-treatment tests, thus
negating any effcct of stimulus enhancement. This last point
is supported by the significant stimulus enhancement effect
that was found when an analysis was done only betwcen the two
training groups.

None of the above comparisons is directly comparable to
those used by either Foster (1970) or Gordon and Haywood

(1969), in which a two-word pre-test and a five-word post-
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tqét were used to measure the effects of stimulus enhancement.
In this study a comparison of the'contrast;group's pre and
post-treatment test .scores under five-wqrd or two-word condi-
tions proyided a direct test of a stimulus enhancement effect
under experimental éqnditionsgsimilar to those used in the
Foster (1920) and the Gordon and Haywqqd (1969) studies. The
finding by Foster (1970) that subjects improved their abstrac-
tion scores under stimulus enhancement significantly more than
under nonenhanced conditions was also fqund here for the List
I tests but not for the List II tests. On the List II tests,
the contrast group improved its scores undér both conditions,
but not significantly so. This discrepancy in the stimulus
enhancement effect as a function of test may be due to the
_general easiness of the items in the List II tests. Alterna-
tively, the pre-treatment testing may have had a greater
effect on the easier concepts (List II) than on the harder
ones ‘(List I), and thus may have obscured stimulus enhancement
effects for the one list but not for the'otﬁer.

An important difference in methodology between the

Foster (19?0) and Gordon and'Haywood,(1969) studies and this
study exists, in that in the former studies the same two
stimulus words used in the pre-test were used in the post-
test. In this study different words ﬁere used in the post-
treatment tests. The fact that on the List I tests, at

least, a stimulus cnhancement effect was found, suggests that
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"the effects of stimulus enhancement might be generalizable
to different stimulus words of the same concepts.

Expectations two and three.

Training on one list of
words of one set of concepts will significantly improve per-

formance on different lists of words of the same set of con-

cepts as well as on a list of words of a different set of
concepts.

There was strong support for the second expectation and

no support for the third. Sutjects who were trained on a 1list

containing two exemplary words of one set of concepts achieved

higher abstracting scores on a second list of two different

words of the same set of concepts. This finding suggests

that such training as used in the present study generalizes

at least to two new words of the same concept. When new con-

cepts were used, however, such training did not generalizec.

Expectation four.

Training will significantly improve

test scores relative to pre-treatment scores.

This expectation is an extension of expectations two and

three and was supported. Training on either 1list (List I or

List II) significantly improved scores when tested on a list
of different exemplars of the same concepts.

Expectation five.

Training on concepts will significantly
improve performance more than will increasing the number of

exemplars.

This expectation was supported in both training groups
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suggesting that for a greater improvement in abstracting
scores, training be used rather than stimulus enhancement.
Whether or not one or the other strategy has a greater
permanent effect upon abstracting scores can only be answered
by a longitudinal study of their differential effects. It
must be remembered that in the earlier studies on stimulus
enhanc—ement, such enhancement was not seen as an educational
procedure, but only as a means to support the contention that
children from a socially disadvantaged environment suffer from
an information input deficit and that this deficit can be
overcome. In this study stimulus 'enhancement was used as an
educational procedure as well.

Expectation siXx. Training and stimulus enhancement in

combination will significantly improve performance more than
either procedure alone.

This expectation had two components; the first, of
training and stimulus enhancement versus stimulus enhancement
alone, and the second, of training and stimulus enhancement _
versus training alone. The first component was siupported
whereas the sccond component was not supported in the present
study. In both the List I and List II training conditions,
training and stimulus enhancement in combination improved
post-treatment test scores more than did stimulus enhancement
alone, but not more than did training alone. This finding
supporis the notion that training is a powerful effect, over-

shadowing the educational effects of stimulus enhancement.
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This finding also suggests that for maximum improvement in

abstracting scores, training alone would be as cfficacious
as training and stimulus enhancement in combination.

The evidence presented offers support for the contention

that cultural-familial retarded persons do have an apparent
deficicncy in forming verbal abstractions. This deficiency :
may be rclated to the unstimulating environments from which
these persons come. The deficiency may be due to a lack of
exposurc to activities calling for either categorizing verbal
stimuli or for the use of appropriate higher level verbal

labels not usually associated with an intellectually restricted

environment. That this deficiency is; real, but remediable, :
and that cultural-tamilial retarded persons do in fact have
the capacity to overcome this deficiency, is evidenced by

the finding that increasing the amount of information avail-
able to them helps elevate their performance in forming
verbal abstractions (Gordon and Haywood, 1969; Foster, 1970).
This result was replicated here. More basic to the whole
problem of remediatton of this apparent deficiency in verbal
abstracting now that we know the deficincy is remediable, is
to delineate the conditions for remediation. Any. such pro-

cedure if successful in remediating this deficiency, also

supports the contention that the deficiency is more apparent
than real. The procedure used here offered further support

for this position. However, in terms of achieving the best




possible immediate elevation of performance, concept training

procedures have a substantially greater effect upon the ability
to form verbal abstractions than does just increasing the
number of exemplars. This finding offers support for the
further contention that cultural-familial retarded persons not
only do not have adequate experience with language, but also do
not have adequate experience with the verbal abstractions them-
selves. In the Gordon and Haywood (1969) and Foster (1970)
studies the subjects could not get more *han ten or eleven of
the concepts in the five-word conditions which suggests that
the concepts were not readily available or not available at
all, in the language repertoires of the subjects. The results
of this study indicate that the concepts can be readily
acquired along with a pair of exemplary stimulus words of each
concept and equally as readily generalized to a pair of new
exemplary stimulus words of each concept. Within the training
procedure used here, the subjects did not acquire é strategy
for generalization to new concepts, that is, they vdid not
develop rules with which to tackle new problems. This suggests
that training on rules to form verbal abstractions might be a
profitable strategy. The cultural-familial retarded person's
deficiency in verbal abstracting is related to inadequate
language expcrience and not to an inhérent lack of capacity

to form verbal abstractions (Berciter and Englemann, 1966;_

Deutsch, 1965). By increasing the amount of information
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available to them, either in the form of practice with concepts
or in the form of an increased number of exemplars, the per-
formance of these subjects on verbal abstracting tasks is
clevated. Whether or not these procedures have any lasting
effect on the ability to form-verbal abstractions is yet to :
be ascertained. If the improvement is short-lived, the cul-
tural-familial retarded person may have difficulty in memory ‘
separate from the apparent deficiency in verbal abstracting. i

1f the improvement is maintained over a period of time, the

contention that this subject has a relatively intact capacity
for cognitive activity may be supported. In addition, it may
indicate that even minimal language stimulation may be of

value to overcome the effects of language deprivation.

- A AN M YA e BN M s ¢ L

Conclusion Py

Further evidence concerning two conceptual positions
was derived from this study. The first conceptual position

stated by Gordon and Haywood (1969), that the nature of the

4
\
|
|
apparent verbal abstracting deficit in cultural-familial ;
retarded personé was a result of an information input deficit,
was supported here. Increasing the number of exemplars in a
verbal abstraction task helps to overcome the information

input deficit, thereby raising verbal abstraction scores. The

conceptual position, that is, the efficiency of intervention

procedures to overcome this apparent verbal abstracting deficit
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in cultural-familial retarded persons, was partly clarified.
Concept training procedures designed to familiarize the subject
with concept names and exemplary words, facilitated performance
on a task consisting of the same concepts, but using different
exemplars. Such training did not facilitate performance on
a task with different concepts. These findings suggest that
the verbal abstracting deficit in these subjects is amenable
to improvement, but the conditions for generalization are still
unknown. In future research emphasis should be placed upon
the type of trair}ipg procedure to be used. The training of
subjects in the use of rules to make verbal abstractions is
one possible area for research. This procedure could take the
form of training on subordinate rules (e.g. light, dark, red,
blue, yellow, or round, square, triangular) for generalization
to tasks demonstrating the use of superordinate rules (e.g.
color or form). )
Another remedial procedure could take the form of train-
ing on easier concepts for possible generalization of trainiﬁg
to harder concepts. The degree of difficulty of the concepts
could be established for different developmental stages.
It must be concluded, however, that the conditions for
overcoming the apparent verbal abstracting deficit in cultural-

familial retarded persons remain to be delineated further.
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REVIEW OF THE LITERATURE

Studies of verbal abstracfing processes in retarded per- :
sons have generally involved the use of associative cluster-
ing, sorting, or similarities tasks of verbal abstracting
ability. The importance of these studies lies in delineating
conditions under which a retarded person can demonstrate an
intact ability to abstract. The subsequent review of the
1iterature'will demonstrate that these conditions have not
as yet been clarified. The format of this paper will be such
as to review studies using the associative clustering, sort-
ing, or similarities tasks as measures of verbal abstraction
in retarded persons, with subsequent delineation of the con-

clusions derived from each area.

Associative clustering. Associative clustering in

recall was first described by Bousfield (1953) and although

a measure of mémory rather than of abstraction, it involved
categorization arid, as such, is related to abstraction as
well. Bousfield (1953) presented a randomized list of
associated woras, asking subjects to write down all that they
could recall. Bousfield found that subjects tended to group
words into associated clusters, that .is, within categories
(e.g. animals--horse, cow, pig, etc.) and not in the manner
in which the list was presented. Such organization in recall

implied the ability to abstract a general principle as well

o8




as assigning each word to its correct category.

In the earliest study of associative clustering with
retardates, Weatherwax and Benoit .(1957) used 12 pictures
from four categories in six presentations. The pictures
used were of two major types::  functional or taxonomic, with
two categories under each (ba'thi.ng and smoking as being func-
tional, and animals and food under the taxonomic category)
with three items each, i.e., soap, towels and bathtub;
cigarettes, smoke and m.atches; pig, horse and cow; and apple,
candy and bread. Tge retarded subjects with an organic

diagnosis had a mental age (MA) range of 51 to 96 with a

mean of 72 8 mon\ths‘, a chronological age (CA) from 111 to

" i8z months with a mean of 148 months, and an jntclligence

quotlen.t (IQ) range from 35 to 62 with a mean of 50. The
same figures.fdr the retarded subjects without organicity
were MA 53-96 with a mean of 72.4 months, CA 86_’-17_5 months
with a me'aﬁ of 143 months and IQ 37-73 with a mean of 52.

The results of Weatherwax's and Benoit's study indicated
no significant. differences in the amount of noncorrected
clustering, i.e., not corrected for chance, of organics
versus nonorganic retarded subjects. . However, both recall
and clustering improved over trials for both groups.

Osborn (1960) replicated the findiings of Weatherwax and
Benoit (1957) of no difference in recall or clustering

between organic and familial-retarded subjects. He used

53

I L VU S

s T ta " S g




. 59

institutionalized subjects with a group of normal non-
institutionalized equal MA controls. The CA range for the
retarded group was 10.0 to. 30.0 years with an IQ range from
45 to 70, while the MA range was 5-0 to 11-0 for all groups
(no means given). .

Osborn presented three randomized series of 32 pictures
from four categories which were chosen as being familiar to
their subje;ts,' namely four-lggged animals, foods, parts of
the body, and articles of clothing. All four categories
could be represented clearly and unambiguously in line draw-
ings. The words in each Category were cecquated relative to
their frequency of occurrence in the juvenile literature
according to the Thorndike-Lorge count. The method for
presentation was slightly different from that of Weatherwax
and Benoit _’(1957). As each picture was flashed on the screen
by a slide projector, the examiner named the object for each
of the three trials, after which the subject was asked to
recall as many pictures as possible.

The results indicated that although there was a trend
toward highest recall and uncorrected clustering in the
familial -retarded subjects, next highest in the organics, and
least in the controls; these differences did not reach signif-
icance. There were no significant differences in the number

of perseverations, or irrelevant or categorical intrusions

among the groups.
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Rossi (1963) used a design wi.th slightly different words
than those uséd by Osborn (1960) as pictures. Five different
randomizations of 20 words, five for each of the four cate-
_gories used by Osborn (1960), were pres'en'ted for five trials.
There were two groups of 90 sgbjects each; an institution-
alized retarded group (no differential diagnosis mentioned)
and a normal non-institutionalized group. Each group ﬁas
divided into equal numbers of matched MA subjects at each of
three levels; 4-6, 7-3, and 10-0 years. The overall mean IQ
for the retarded groups was 65.5, and for the no:rmal. groups,
was 95.5. |

The subjects were familiar with all of the words, al-

though how this was determined was not mentioned. The pro-

cedure was} such that Rossi read and had subjects repeat each

word on each of five trials followed imme‘diately by a recall
' ~period on each trial. Rossi (1963) had two measures:

" % 1) RR or ratio of = number of pairs of clustered words
repetition fotal number of words :

2) DRc or. corrected = number of stimulus list words

density ratio clustered
fotal number of words

These measures corrected for repetitions, perseverations and

intrusions and were transformed to arc sines in order to
reduce skewness of the curves.
Rossi's results indicated no significant differences

between retarded and equal MA subjects on noncorrected
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clustering (RR), primarily because the retarded subjects had

'significantly more categorical ‘intrusions than normals. When

these intrusions were corrected for (DRc), the normal subjects
did cluster more but recalled less than did the retarded

subjects.” In a summary, significant RR differences were

"found on Trials and on Diagnosis X MA X Trials (p<.01) and

DRc differences were found on Diagnosis, MA, Trials and on

Diagnosis X MA X Trials (p<.01). Within the retarded MA

_groups, the low MA group differed from the other two groups,

but there were no differences between the 7 and 10 MA levels.
Within the normal MA groups the 'rélationship with corrected
clustering was linear.

Evans _(196'4)" repeated Rossi's (1963) procedure,z but
included reward (candy) and non-reward (nothing) conditions
during recall and controlled for CA, but not MA. The sub-
jects were 32 institutionalized retardates; one group was
relatively high level, mean IQ=65 and mean CA=30 years, while
the of_cher was low level, mean IQ='4;7_ and mean CA=34 years.
MA's were 10-6 and 7-6 for the two respecﬁtive. groups. The
results were: all subjects recalled more over: trials; the
lower intelligence groups gave significantly more inappro-
priate responses over the last two trials and candy increased
these responses in all subjects; no differences in clustering
between the two MA levels were found.

On the basis of these studics, it might be concluded
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'that when measures of uncorrected clustering are used:

. 1) there are no differences between organic and non-
organic retarded subjects in category clustering in
recall of lists of words;

2) retarded subjects cluster and recall less than do
equal CA subjects, bﬁt do as well as equal MA normal
subjects;

3) on a corrected clustering measure, retarded subjects
recall as much as, but cluster less well than, equal
MA normal subjects largely due to categorical intru-
sions.

Thus, the retarded person's poor organizational systems

(i.e. clustering) may not be due to poor memory or retrieval

o

since these subjects' recall well, but rather might be due to
a lack of information r¢gardinglgeneralities and similarities
within incoming information which would facilitate storage.
This point brings into focus the nature of the process of
categorization as well as how to enhance this process.
Several researchers have attempted to delineate the conditions
under which retarded subjects' association scores may be
facilitated or depressed. |

A study by Wallace and Underwood (1964) used high and
low conceptual similarity words ascertained by previous sort-
ing performaﬁce under free recall and paired associate condi-

tions. Equal CA normals fecallqd more high similarity words
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under free recall than under the paired-associate condition,

where high similarity interfered with learning, with a
slight opposite effect with low similarity words. The
retarded subjects did no better with either low or high
similarity words, indicating that they did not take advan-
tage of material lending itsélf to categorization for more
efficient recall.

Wallace and Underwood's (1964) results were essentially
replicated by Spitz (1966) who divided 20 high-(mean IQ=
72.04, mean CA=14.49 years) and 20 low-(mean IQ=5Z.35, mean
CA=14.52) grade institutionalized retarded males into equal
_groups of 10, of which each group received either a sorting
tacsk or é word clustering task for recall for five trials
first or two weeks later. No order effect was found. The
pictures were of the words used by Rossi (1963). Of the 20
high-grade subjects presented with pictures, 14 grouped all
into the four categories, whereas only two of the 20 low-
~grade subjects grouped all into the foﬁr categories. Om free
recall, there were no significant differences between the two
~groups in the corrected clustering or recall scores. These
results indicated that subjects who had mastered the concepts

did not use them in aiding recall.
The results of the two studies above imply that giving

the retarded subjects practice with the concept might aid in

their usage. In the last two experiments of three, Gerjuoy
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and Spitz (1966) followed that strategy. In the first exper-

iment, however, these two authors did a comparative Study
including two groups of institutionalized retarded subjects,
high and low IQ, an equal MA normal group (to the high), an
equal CA group and a group of college students. A randomized
list of 20 words (five words from each of four catggories).
was presented fiye times with a recall period after each
trial. The two retarded groups did not differ on recall, but
did from the CA and college groups. The high-grade group did
not differ from the equal MA group. The equal MA normals and
retgrded subjects did not differ on clustering, but cluster-
was below chance.

in the second study Gerjuoy and Spitz attempted to raise
the retarded subjects level of recall through inducement of
Clustering by one of two methods, presented or requested
clusteringlaS‘compared to the standard method. In the pre-
sented method in a list of 20 words of four categories, the
five words of each category were presented as a category but
randomized by category over five trials. In the second
method presentation was random, but recall was preceded by
requesting the subject to recall all the animals, etc. over
each of five trials. The subjects were two groups of institu-
tionalized rétarded subjects matched on CA (mean=15.0 and
15.8) and IQ (mean=63).

The results indicated that there were significant
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differences between both of these methods and the standard

method used in the first experiment, but not between them-

" selves.’

In the third experiment the two facilitation procedures
in combination were compared-to the results of the other two
studies. The authqrs reported that the combined procedure
aided recall significantly more than either facilitation pro-
cedure alone or the standard procedure to the extent that
the retarded subjects ‘did not differ significantly from the
college students in the first experiment.

Gerjuoy (1967) used similar groups of normal and
retarded subjects and used the presented clustered list with
half of each.gréup and the randomized 1list with .the other
half. 'In a éecond session all subjects received a new but
randomized list (different categories). Results indicated
that all subjects recalled significantly more words under
the presented clustered procedure,.but experience with this
list did not facilitate recall on a standard list. In a
second experiment subjects were instructed to categorize as
the iist was presented and were compared to themselves under
a standard condition with counterbalancing for order. These
instructions significantly improved the recall of both
retarded and normal subjects over the randomized or presented
methods. |

Madsen and Connor (1968), on the basis of Spitz' (1966)




conclusion that retarded subjects were primarily deficient in

categorization of incoming information rather than in simple
memory (or experience), found that retarded subjects could
utilize processes of clustering and information reduction
during free recall if the concepts were part of their expe-
rience. These authors used six male and six female non-brain
damaged institutionalized retarded subjects (IQ range of 61
to 77, median of 67 and CA range of 22 to 49 years with a
median of 31) and normal college students. Madsen and
Connor (1968) used 18 categories with four words per category
taken from Rossi (1963). There wefe two sessions: the
first, a pfe-trainipg one in which the experimenter said a
category and then four words in each; the subject repeated
the words twice. On trial two, the experimenter said the
category and the words missed previously and so on, until all
words were learned. Interestingly, there were no intrusions
later. -During the experimental session, 42 lists of 12 words
each were taken from the 18 categories. These lists were
divided into seven.groupsibf six lists each. Each of the
. seveh.groups differed in the number of categories and in the
order of words, but each of the total 72 words were used.
Lists were élso such that some had words from the séme categor
presented contiguously or alternately.

The results were:

1) the normal subjects recalled more than the retar
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subjects under all conditionsj

2) both groups recalled more as the number of categories
lessened;

3) both groups recalled more from the contiguous than
from the alternate lists;

4) normal subjects categorized significantly more when
an uncorrected measure was used, but ﬁo differences
were found on a corrected measure;

5) within each group, recall tended to be within cate-
_gories;

6) the data indicated that for both groups, information
was reduced for expediency.

The authors concluded that these results were in opposition
to those of Gerjuoy and Spitz (1966) who reported that
retarded subjects did not cluster well under alternative
presentations and that retarded subjects required experience
with abstraction categories.

Cobb and Barnard (1969) extended these findings and those
from paired-associate léarning studies with retarded popula-
tions in which mediational cues facilitated learning (Jensen,
1965). These authors determined the associative values of
words common to the ages of their subjects and pre-trained
them on two lists of six words ecach from two categories,
foods and animals. The subjects were 20 institutionalized

retarded subjects (no diagnosis) .with a mean IQ of 57 and
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matched for age and sex with 20 normal subjects with a mean:
IQ of 114, ranging in age from 10-4 to 154'-1.with a mean age
of 13-3 years.
In the experimental conditiqn all subjects 1listened to
a tape of five lists of 12 wq_rds decreasing in the number of
words that were associated wi'th the pre-trained words over
the five lists so that the last 1list contained words that had
no relationship to the pre-trained words or categories. After
each list, the subject was given a free recall period. Words
in the lists were randomized.
The results indicated that:
1) the normal subjects recalled significantly more than
did the retarded subjects;
2) both groups recalled fewer words as the degree of
association decreased, but;
3) whereas the normal subjects dropped only from a mean
of 9.80 words recalled on List I to a mean of 6.65
words on List V, the retarded subjects dropped from
8.20 to 2.36. The difference between lists was
s_ignificani for the retarded subjects, but not the
normal subjects,
The authors concluded that whereas normal éubjects were able
to take advantage of even the slightest associative cues, the
retarded subjects performed well only when such cues were

strong and made evident by practice.
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Reiss (1968) attempted to determine whether rhyming of
words had a facilitating effect upon recall. He used 30
institutionalized educable mentally retarded subjects (EMR)

with a mean IQ of 62.2 and a mean age of 16-2 years, divided

into two groups receiving three lists in the following order:

.1, 2,.3 and 2, 1, 3. List one contained five words each for
four categories; list two contained rhyming words and list

three contained a combination of rhyming and associated

words. All lists were given in one session without pretrain-

ing and it was found that there was better recall of associ-
ated words than there was of a mixed list and finally than
there was of rhyming words regardless of order of presenta-

ticn.

Bilsky and Evans (1970) also demonstrated that organized

word presentation facilitated clustering and recall in a

retarded population, but they also demonstrated that such

presentation facilitated clustering on subsequent nonorganized

trials. This latter finding was in opposition to that
reported by Gerjuoy and Alvarez (1969) and Cobb and Barnard

(1969) where such facilitation did not occur. In both of

these cases such methodological differences as categories and

fypes of words used could possibly account for the differences.

Bilsky and Evans (1970) used a 20 word 1list of four

categories taken from Rossi (1963) presented four times, twice

randomly and twice clustered according to category. Words
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were presented auditqrily via a tape'recorder and visually
via a slide projector. A recall period foilowed each trial.
Subjects were 32 institutionalized retarded subjects, 16
males and 16 females, with a mean IQ of 56.97 (SD=5.14), a
mean CA of 183L72 months (SD=24.93), énd a mean MA of 101.19
months (SD=13.78). It was found that the group that had
received a clustered list in the first trial block produced
significantly higher overall clustering scores than the group
which had received a random list in the first trial block.

A significant effect of list organization on trial two indi-
cated that transfer had occurred'fo the random lists. The
authors concluded that it might be possible to establish
relatively stable and generalizable strategies for catego-
rizing verbal materials, but that conditions to do so had not
yet been established.

The results reported above are interesting in the light
of the negative transfer effect reported by Gerjuoy and
Alvarez (1969) who uscd different categories on the second
list. These authors used a MA matched institutionalized
population (N=60, mean IQ=59.4%8.8, mean CA=15.2%1.7) and
non-institutionalized normals (N=60, mean IQ=111.3%10.4,
mean CA=10.3%4.3). There were two lists of four categories
each with five words in each (list one included categories
of animals, body parts, clothing, and food whereas list two

contained categories of furniture, cnlors, family members
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and occupations). There were two types of presentation,
cluster:ed and random, with order of list presentation
randorgi'ized. The findings indicated that the equal MA normal
subjects had better recall and corrected clustering scores,
but that no transfer occurred on the second list given one
week later. The authors pointed out that the words used
might have been outdated. However, it was not known if the
concepts were known to the retarded subjects and the ﬁeek's
interval was longer than any other reported.

Gerjuoy, Winters, Pullen and Spitz (1969) studied the
associative clustering phenomenon'w.;i.th stimuli other than
words. These stimuli included 20 cards, five ecach of geomet-
ric forms, two digit numbers, colors and letters. The
subjects included 24 adolescent institutionalized EMR's
(16 male and 8 female with a mean IQ of 64.67, 5D=8.60 and
a mean CA of 15.61 years, SD=1.18) and 24 fifth grade normal
subjects (12 male and 12 female with a mean IQ of 109.61,
SD=12.80 and a mean CA of 10.-6, SD=0.43).

There were two conditions, randomized or presented-
clustcred, where the cards were flashed tachistoscopicly for

give trials with a two minute free recall period after each

trial. The results indicated that the groups improved signif-

icantly on recall over trials, but were not different among
themselves. On the corrected clustering scores, the equal

MA normal subjects did better than the EMR's (p .05) on
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either presentation, but the presented-clustered method
signiricantly improyed the EMR's scoreé.' Clustering imprqved
significantly over trials 'fqr both groups. There were no
significant interactions. |

In the sec’qnd experiment':. the authors used all new sub- .
jects, 14 male and 10 female EMRs (mean 1Q=63.33, SD=8.95,
mean CA=16.25, SD=1.09) and 12 male and 12 female normals
(mean 1Q=110.29, SD=14.60, mean CA=10.69, SD=0.50). The
stimuli were the same as previously used, but each card now |
held two stimuli of the same type. The results were similar ;
to those repqrted in Experiment I. Important interactions '
were found, howe\(er; the normal subjects recalled 55 percent
more items when random-paired as compared to the flirst
experiment and 58 percent more when clustered-paired. And
the EMR's improved 28 percent and 58 percent for the two new.
cqnditions; therefore, it wouid seem that twice the input

improved recall by 50 percent. In addition, the EMR's

improved more over five trials under the paired conditions

while the normal subjects tended to asymptote quickly. In

both'éxperiments there was more recall of color and form than

there was of letters and numbers.

On the basis of the present review of the studies on
associative clustering, some conclusions can be made:

. 1) cqual MA normals and retarded subjects recall random- [

ized or presented-clustered lists differently, but not
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2)

- 3)

4)

5).

6)

7

8)

significantly so. The difference between retarded and
normal subjects becomes a significant one when com-
pared to equal CA normal subjects. |
recall imprqves in both retarded and normal groups
over five trials, but asymptote is reached by the
second or third triallin the normal'group with a slower
learning curve in the retarded group.
there is no difference in recall between organic and
cultural-familial retarded subjects.
therc are significant differences in clustering
between retarded and nor.ial subjects when a measure
including categorical intrusions is not used, but this
difterence disappears when such a measure is used.
retarded subjects do not have many of the congepts
available to them and when pre-trained on concepts,
significantly improve their recall and clustering
scores.
a presented-clustered technique aids retarded subjects
recall -and clustering as compared to a randomized pro-
N }
cedure.
generalization may or may not-occur for retarded
subjects from trained to untrained concepts;
a combined auditory-visual presentation method facil-
itates clustering aﬁd recall more in retarded subjects

than does the visual method alone.
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9) including several examples of stimuli significantly
E improves retarded subjects' cluséeripg.scores.
"10) few studies take intq account in#titutionalization or
differential diagnosis.
Sorting. Studies of soxting usualiy invqlve the presen-

tation of a group cf stimulj5which must be grouped together

according to similarities amopg them. Stacey and Portnoy
(1951) matched two groups of 25 institutionalized retardates
each on CA to include a low MA group (mean CA=12.72 years,

mean MA=7.49 years, mean IQ=59.32) and a high MA group (mean

CA=13.02, mean MA=9.48, mean IQ=73.64). The test used was the
Object Sorting Test .(0ST). from the Goldstein-Scheerer tests

of abstiraciness and concreleness wirtich Involved sorting
according to material, color and form. In the first task the
items of the test were spread out on a table and the subjoccts
were requested to group those items which belonged together.

When the groupings were complete, the subject was asked for

the reason for the groupings. During the second task, the

subject was presented with several preformed groupings and

asked why they were grouped thus. The results indicated that

there were no significant differences on either task, but

therc was an indication that the high-MA group was superior
on verbal naming tending to use functional classifications.
Iscoe and Giller (1959), also using the OST, attempted

to match four groups of institutionalized retarded subjects
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(without evidence of organicity or psychopathology and who.

could communicate verbally) on MA with CA varying. The

. groups' mean CA's and MA's were 12.1 years and 6.5 years; 17.6

and 8;7; 28.2 and 8.9 and 43.4 and 9.9. It was found, how-
ever, that the MA's of the three remaining groups differed
significantly from that of the first. The results indicated
that with age, frequency of '"public" responses (commonly
accepted criteria for inclusion by the social culture)
ihcreased, but after age 35, "private'" responses tended to
predominate. The authors concluded that part of the retarded
person's difficulty in sorting appeared to be due to their
lack of 'public" definitions for conceptual boundaries which
might be due tu instiiationalization.

Ciark and Thompsqn (1963) investigated the performance
of institutionalized retarded subjects on easy and hard con-
cept usage tasks with pictures instead of objects. The
hardness of the concepts was established on an a priori
basis with 16 cards each of four hard and four easy concepts.
The procedure was similar to that of the OST with two tasks
involved. The total mean IQ of all subjects was 63 with four
CA groupings, 5 to 12 years, 13 to 20, 21 to 40, and 41 to
60. 1t was found that IQ was significantly correlated with

successful grouping for only the easy series (r=.53), but

- 75.6 percent of the subjects did categorize at lcast somewhat.

The difficult task was significantly more difficult for the
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subjects than was the easy task. It was observed that sub-

jects either categorized or failed.

Furth and Milgram (1965) used fqur tasks in two compar-
atiye experiments of sorting including 1) picture sorting--
18 sets of seven pictures laid in a row of four and one of
three; the subject is asked tb point out which four went
tggether; 2) picture verbalization--the 18 sets of the threec
correct pictures were presented and the subject asked to tell
why these went together; 3) word sorting--same.as the first
condition, but with words, 4) &ord verbalization--same as the
secqnd condition, but with words. 1In the first experiment
with 38 non-institutionalized retarded subjects (mean CA=12
years, mean iQ=70, mean MA=9 years) and 38 normal children
(mean CA=9rl).they found that the IQ X Modality interaction
was significant; perusal of the means indicated that the
retarded subjects were poorer on the verbal tasks, but were
equal to the normal subjects on the non-verbal tasks. Verbal ;
tasks were harder for all subjects. than the non-verbal tasks
" and the authors:felt that the difficulty was in.verbal input
not in output.

In the second study the subjects were 16 non-institu-
tionalized retarded subjects (mean CA=9.2 years, mean IQ=
66.9, mean MA=6 years) and 16 normal subjects (mean CA=6.1).

The procedure was the same as above. The IQ X CA X Modality

interaction was significant indicating that in comparison to
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the first study, the retarded subjects: (MA 6 to 9) improved
less than did the normal subjects (CA 6 tq.9), but only on
the verbal tasks. Bqth grQups did equally well on the picture
tasks.

Milgram (1966) used the”picture'prqcedure only, with
two groups of institutionalized trainable mentally retarded
subjects (TMR) (N=15, mean CA=18.1 years, mean MA=5;9 years)
and nqn-institutionalized EMRs (N=16, mean CA=9.2, mean MA=
6.1, IQ=approximately 30 points higher than that for the
TMRs), and non-institutionalized normal subjects (N=16, mean
CA=6.1, mean.IQ=60 points higher than TMRs). There were no
significant differences between the groups on sorting, but
the TMR's were signifticantly poorer on verbalization than the
other two groups who did not differ among themselves. The
effects qf institutionalization were not controlled for.

Stephens (1964) matched 30 special class EMRs ‘(mean IQ=
60) with 30 regular class normal subjects (mean IQ=101) on
CA and tested them on a procedure similar to that used by
Milgram and Furth above. There were- 25 cards with seven
pictures on each, four of which represented a single cate-
~gory. The experimenter named the category and the subject
pointed out the four in the category. The normal subjects
were able to give significantly more correct responses and
were able to identify all the cards of more categories ‘than

did the retarded subjects. -

!
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Stephens :(1966b) replicated his 1964 study with some
differences. His subjects. included regular class normals

(N=30, mean IQ=101) and special class retarded subjects (N=

- 30, mean IQ=60) in three age groups: CA 90-101 months, 102-
. 113 months, and 114-126 months. Stephens' procedural dif-

ference was ‘in showing the series twice to each subject, once

with instructions to indicate which four pictures went to-

_gether and state why they did so, and once giving the category

name and having the subject point out the representative
cards. The results corroborated those of the earlier study
and Stephens concluded, unlike préviously when he stated that
retardates had fewer and simpier catggqries and were not
thereby able to prqfit from experience as did the normai sub-
ject, that the retarded subjects did have some of the concepts
in their repertqires, but that they were pqquy delineated,
i.e., not all the referents were identified.

Stephens (1966c) went one step further to identify the
types qf categories used most frequently by retarded subjects
as compared to those used'by normal subjects. His groups
included Older Normals (mean IQ=101, mean CA=108 months, mean
MA=109 months), Younger Normals (mean IQ=99, mean CA=65 months,
mean MA=65 months) and special class EMRs (mean IQ=60, mean
CA=107 months, mean MA=65 months) so that MA and CA controls
were availégle. The sane prqcedure as befqre was used. There

were three types of categories: . perceptual (e.g. size), use
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(e.g. heating) and human (e.g. size, age) with two conditions.
Under the unstructured task when the categories were not
named by the experimenter the Older Normals did significantly

better than the EMRs on all three categories whereas the

- Younger Normals and the EMRs -only differed on use catggories

(p .02); the two normal groups did not differ between them-
selves in any categories. In the structured task when the
categories were named, the same results as above were re-
ported, but now the two normal groups differed on perceptual
and human catego ies (p .05). |

This 1atter study suggests that retarded subJects do not
have a generalized deficit in concept usage or information,
but perhaps specifically to certain types of concepts outside
their training and/or experience. The study also pointed out
that EMRs could make use of verbal labels for concepts as
well as equal MA normals when these labels were supplied

(i.e., making the subject very aware of what is demanded of
him). |

Hermelin and O'Connor (1958) in an interesting study
with 20 1nst1tut10na112ed imbeciles (IQ range 28 to 50, mean
1Q=40. 7 mean CA=12.9 years) compared the rote learning of a
task. .agalnsft the learning of a similar task when an abstrac-
tion would 'aid learning. Six series 'c..)f,, 12 drawings were
presented in pairs with candy hidden in a well beneath the

correct dréxWing. All subjects received 20 trials on each
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series and each subject was able fo name the object depicted
in each drawing. The stimuli were two rote series (correct
items had nothing in common), two concrete series (correct
items were either furniture articles or an animal) and two
abstract series (t}iree of a kind; more than one). The 20
subjects were di\(ided into two groups of 10 each; the'first
_group receiving the rote-series, concrete series and the
abstract series in that order and the second, i'eceiving the
revei'se' order.

The results indicated that bqth_ groups required fewer
trials to reach criterion on the concept series than on the
rote series. Learning was described to be gradual for the
rote series and sharp for the concept series. It appeared
that abstractions were used whenever possible. There was
also a significant positive correlation of 0.545 between
IQ and efrors.‘ Only two subjects were able to identify
verbally the basis for their correct response indicating
either the lack of verbal labels or verbal mediation at all.

Prehm (1966a) constituted two groups of 54 non-institu-
tionalized EMRs (CA=4 to 7 years) on the basis of IQ leés than

83 and greater than 84 with means of '78.17 and 92.11 respec-

tively (a significant difference) and matched for CA (67 and
63 respectively) and MA (53 and 58 réspectively). Of three
sub_—groups within each IQ grouping, one ‘(N=27) received a

verbal label for the relevant concept, one was given a
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concept similar to the relevant one whereas the last
received no cues. The tasks were two card sorting tasks

with one relevant and two irrelevant concepts in each. Each

_group was given a pre-training task of sorting 16 cards

relevant to their experimental group designation. Reinforce-
ment was used for correct responses. The results ‘indicated

that there were no significant differences between the IQ

_groups, but pre-training on a similar task significantly

affected performance on both transfer tasks. Subjects in
the verbal label group attained the concepts in signifi-
cantly fewer trials than did those in the other‘twq_ groups
while the performance of the similar concept group was sig-
nificanily beiter ihan that of the uo Cue group. There were
no s_igﬁificant interaction effects.

In a second study Prehm (1966b) found that meaningful-
ness exerted no statistically significant effect or; the
paired-associate performance of special class EMRs, but that
significantly more trials were required to reach criterion on

the high difficulty list than on the low difficulty list.

It appeared to Prchm that whereas normal subjects did not

exhibit intruding responses, the EMRs-did and these intru-
sions were invariably relevant, but incorrect which suggests
that the retarded subject requires training on relevant
associations and abstractions.

The Stephens studies and those of Prehm suggest that
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retarded subjects do have concepts, but require practice in
their use. In addition, these studies suggest that transfer
of training in abstracting can also be att'aihed thus offering
possibilities for the construction of a hierarchy of abstrac-
tion tasks.
Gallagher _(1969‘a,f 1969b).lfc1arified the paired-associate 1
performance of retarded subjects somewhat indicatipg that
" retarded subjects do make use of implied associations in the
learning of A - C lists in cComparison to A - P lists where
no associations were evident. Similarly, the subjects
learned higher related pairs of words (e.g. dezp-hole, run-
fast, i.e. functional) better than those of a paradigmatic
relationship (hlack-white). These results suggest another
strategy for the training of retarded subjects.
A study by Hamilton (1966) provides more evidence for

|
a transfer effect in concept training. Table 1 contains the
basic descriptive statistics of his group: !




Table 1

Summary Data from Hamilton (1966)

Duration of

Total Institution-
Groups Number Male Female Age alization IQ
X SD X SD X SD
I 20 -7 .13 716.5 2.50 4.92.4.17 40.95  10.39
II 20 9. 11 16.67 2.08 4.83 3.17 .36.55 8.62

III 20 11 9 16.32 2.88 - 4.67 2.41  41.95 -7.89

Hamilton's subjects were selected from custodial wards and
screened for ability to operate the apparatus and to do no
better than chance on a pre-test. Pre-training included
naming of the concept by thé subject (animal, person, or
thing) for group I, naming ‘of the specific picture for group
II and no response by either the examiner or the subject
except press_i}.ng for group III. During the training session,
each group received two sets of slides. Each subject was
required to group the pictures together and if wrong, received
a buzzer and a marble if correct. The criterion was five
consecutive errorless choices on the first set before pro-
ceeding to the second set of slides. The results indicated
that having the training on the first condition significantly

improved trials to criterion as well as promoting greater
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. generalization from the first to the second series of slides

than did either of the other two cqnditions;‘ A second
analysis indicated that in 20 subjects where there was nega-
tive transfer, i.e., longer trials to. criterion on the sécqnd
task, all had significantly longer durations of institution-
alization. ’

Several conclusions can be derived from the sorting

studies: |
1) Retarded subjects dq have access to some concepts and
cén make use of them;

2) Refarded subjects have difficulty in utilization of
these concepts espeéially where verbal labels are
required;

3) Retarded subjecfs can be trained to use these and
other cqncepts;

4) such training can be transferred to other situations
with the same or similar concepts;

5) equal CA normal subjects do better than retarded
subjects but there are no differences in performance
on sorting tasks between equal MA normal -and retarded

subjects.

Studies of verbal abstrécting using similarities tasks.
The importance of language in abstractipg performance is
pointed to by Furth and Milgram (1965) who found that retarded

subjects,‘rggardlessvdf etiology, i.e., cultural familial
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yer'sus organic, performed as well as no’fmal MA cqntrqls on

- concept tasks where language experience was not assumed to
be rel'eyant, but were inferiqr where language attainment or
previous language experien'ce was necessary. The studies by
Griffith and éollea’gues suggest the same, i.e., the deficit
in detecting similarities ma;r be due to inadequate language
experience. Gordon and Haywqqd's (1969) study suggests that
unless retarded subjects have had experience with the con-
cepts, stimulus enhanéement may nqt help.

Griffith and Spitz (1958) in the first of a series of
studies sought to determine to what extent the ability to
abstract a common property from a group of three nouns was
rel ated te the way in which the subject defined those nouns.
The subjects were 26 'mildly retarded institutionalized
boys (mean I1Q 66, range 48 to 83) ranging in age from 14 to
20 with a mean of 17-2 years. The authors det’érmined the
level of difficulty for the concepts used in a pilot study.
The experiment consisted of two sessions. In the abstraction
sessions subjects were presented with eight groups of three
nouns and asked to identify verbally the trait in common for
each group. In the definition session the subjects defined
these words plus filler words. Order Qf-‘presentation of the

two tasks was counterbalanced and no order effect was found.

The results indicated that if at least two of the three

words were defined with a common abstraction in each ‘triad,
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it was significantly likely that the abStractiqn was correct
in the first.sessiqn. That is, if twq or three Qf the words
were defined with a common appropriate abstraction only 5.1
percent failed on fhe abstractiqﬂ test wherecas 49.3 percent
succeéded; if no definitions or only one was given a§ an
adequate abstractiqh,.Szgl pércent failed and 13.5 percent
succeeded--a highly Significant difference.

Griffith, Spitz ‘and Lipman (1959) replicated these
findings, but added two normal groups. There were 44
institutionalized male and female retarded subjects: an
MA 9 group (mean IQ=Z4, mean CA=l7-9); an MAij_group (Mean

1Q=56, mean CA=16-9); and 56 normal school children: an

-yt
2 )
>

(%o

roup (N-31, mean IQ=109, mean CA=9-3); and 2an MA. 7

/

_group (N=25, mean IQ="average,' mean CA=7-0). The results

indicated that: if a subject in either MA 7 group had a
suitable abstraction in only one definition, he got the triad
correct 10 percent of the time (retarded subjects) or 40

percent of the time (normal subjects) whereas in the MA 9

_groups the figures were 60 percent for retarded subjects

and ‘80 percent for normal subjects; and if a subject had a
suitable abstraction in two or three definitions, he got
the triad correct 90 percent of the time.

Griffith (1960) attempted tq.determine if the critical
ratio of correct definitions to number of words in order to

obtain the suitable abstraction was two-thirds. In this
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study groupings were of three and six nouns.’ Eighty-nine
institutionalized retarded subjects 'in two IQ_groups.were
used: IQ above 65 (mean IQ=72, mean CA=209 months) and IQ
below 65 (mean IQ=53, mean CA=193 months). The results
indicated that for the low'IQ.gfoup at least, the proportion
of correctly defined words was the important variable; the
result; for the high IQ group were more difficult to inter-
pret, but seemed to indicate that only one word was needed
to contain a suitable abstraction in the definition for the

subject to correctly identify the commonality of the two

_groups of words.

Miller and Griffith (1961) attempted to assess ‘the
effects of training and reinforcement on the ability to
correctly identify similarities in triads. Four groups of
eight subjects. were the trained groups with one group of 10
subjects as the untrained group. All groups were matched on
full scale IQ, verbal IQ, and age as well as on performance
on previous abstraction tests. The four concepts were
selected on thé basis of their difficulty in the earlier
studies: small, large, white and round. There were six
words for each concept divided into two triads gnd for each
word an irrelevant concept was also chosen. Training con-
sisted of pictures drawn to emphasi;é either the relevant or
irrelevant or no reinforcement. Relevant reinforcement was

"good" for the relevant concept wWhereas in_the'irrelévant
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condition, ?goqd was given for the irreleVant.cqncept.
Training lasted for three consecutive sessiqns with an
abstractiqn session seven days later and a definition session
seven days after that.

Results indicated that: , reinforcement had no differen-
tial effect upon performance but that training did; training
did nq%.generalize to materials not used in fraining, i.e.,
to the fqil items.

Another avenue of studying (or imprqvipg) the poor
verbal abstraCtiqn performance of retarded subjects has been
through an enrichment procedure."This strategy derived from
a study by Blaufarb .(1962) wh& reported that presentation of
sets of three proyerbs to schizophrenic subjects significantly
improved their ability tq;give an abstract interpretation when
cqmpared to a group given a single proverb condition. Normal
subjects did not improve in the three proverb conditions.
Blaufarb (1962) suggested that schizophrenics had an intact
capacity for performing abstract functions, but that this
capacity was marked by an input deficit.

Hamlin, Haywood and Folsom (1965) extended Blaufarb's
findings with three schizophrenic groups of varying degrees
of pathology and a non-schizophrenic but hospitalizedhg?oup.
These authois used the same stimulus conditiqns and.f%und
that the subjects with medium and mild degrees of patholpgy

significantly improved on the enriched condition, whereas the
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seyerely pathqlpgic patients and normal subjects. 'did not.
This finding spggeéted_tq the authors that in more severe
schizophrenic cases, the capacity tq.vérbally abstract became
impaired and no amount of enriched input would overcome. such
an impairment.. B

Gordon and Hawaqd.(19695 extended these findings in an
experiment with organic and cultural-familial retarded sub-
jects with the hypqthesis that the latter.gfoup would benefit
~from enrichment because of their impoverished backgrounds
whereas the former.grqup would not because their capacity for
verbal abstracting had been impaifed. The subjects were 24
institutiqnalized retarded subjects matched on WAIS vocabulary
scaled scores, CA and on WALS 1Q; there were 1Z organically
impaired and 12 cultural-familial retarded subjects. The
stimuli used were a two-word similarities test made up of
items from the'similarifies‘subtests of the WISC and WAIS and
a five-word similarities test which included three new words
for each concept. Each subject was presented with each list
but some received the two-word list first and others the five-
word list first. There were no order effects.

- The results indicated that the original prediction was
upheld; the cultural-familial group significantly improved
its abstraction scores on the five-word or enriched test over
its scores en the two-word or non-enriched test whereas the

organic subjécts improved only negligibly. An equal MA group
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of normal institutionalized subjects. tested later did not

significantly improve its scores, but was significantly

better-than either refarded_group on origiﬁal testing; on
the enriched'test, however, the cultural-familial subjects
did not differ significantly?from normal subjects. The
authqrs conelﬁded frqm this that the cultural-familial sub-
jects suffercd frqm an input deficit as a result of their
impoyerishéd;envirOnments which could account for their
poor abstra¢ting ability.

ThiSfimprbvément in abstraction scofes, hoWever, may be

slightly misleading because the improvement is from a mean of

. 13.25 to 19.00 for the familiallgroup--still well below the

maximum of 40 points or even the 27;14 found for normal non-
inétitﬁtiqﬁéliied'll year olds (Foster, 1970). Obviously,
enrichmentipfocedures dq not overcome the'faﬁilial-retarded
subject's poor abstracting ability comp1¢te1y.

The résults reported by Gordqn and Héywqod,t1969) were

essentially feplicated by Foster :(1970), Foster (1970) used

"2, 3, 4 and 5 word similarities tests with slow learning

‘children enrolled in regular classes -and with equal MA and

CA matche5f3 A11'subjects improved their abstracting scores

under the verbally enriched conditions, but the slow learning

‘children eXhibited significantly greater impfovement than did

those in‘tﬁc equé1~MA and CA groups. In,addition, it was

found that the three-word enrichment was sufficient to
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produce a maximum gain for the slow learning children; adding

the fourth and fifth words produced no more gains.

Whereas the Griffith et al. series of studies indicated

“that how well a retarded subject perféi‘fns on a verbal abstrac-

tion test depends upon how familiar he is with the definitions

of the words involved, i.e., how familiar he is with the

- concept(s), the Gordon and Haywood (1969) and Foster (1970)

studies suggested that how well a retarded subject performs
is related to the number of referents ‘he has available to
determine the concept required of hinm. Theée latter studies
imply that the subject has a know‘l.e‘dge of all of the concepts

and increasing the number of referents merely primes the

'subject to recall the concept. That this may not be so in

all cases is ‘attested to by several things:

. 1). perusal of some of the raw data of Haywood et al.
indicates ‘that many of the subjects do not have
se§era1 of the concepts available e,specia.lly' squares,
cutting instruments, fuel, measurements, senses,
furpitpre, and cleaning instruments. ,

2) the Griffith et al. data suggests that Haywood
et al. are helping the retardevd'subj‘ect‘clarify those
_ cqnéepts with which they have ha_d‘expe‘r‘ienc‘e_, .‘but
| trainingy_i_s required before the other concepts become
familiar. s.incel the subjects only get those ab_sjtrac_

tions with which they are familiar.
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. 3) _th.a't sub'j..ects' in answering the une's_t'iotns often refer
to many of the concrete stimulus characteristics,
but cannot giv_e the unifying c'o_ncept trai't.

4) Blount (1969, 19?0)" found that although retarded
subjects did just as well on abstraction tasks where
the words used were tamiliar to them (via an e'arlier
assoc1at10n task) when the labels were given, they
did poorer than the normal subJects when they were
requlred to. give the appropriate concept label.

Each of these pieces of evidence points toward the
possibi'.lity that the retarded subject's poor verbal abstract-
ing ability is due to an imput deficit, but that it is not ;
only limit cd to limited concept referents; it is also due

to a limited number of concepts available to them in associ-

ation with their referents.,

Conclusion.

Generally, the literature on verbal abstraction using
associative clustering, sorting'an'd similarities tasks -

suggests that retarded subjects do suffer from a poor

S

abstractlng ability, but that this ability can be improved

by remedial procedures such as cluster1ng of similar or high

association words and g1V1ng an 1ncreased number of referents ]
as examples ‘and that these results mlght be generallzable.

Howevcr, for more lasting results the literature also suggests
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that training on cqncep'ts would be 'appfqpri.ate, that is, in
discerning simil‘arit‘ies and generalizing these similarities
to other stimuli. By this, a lattic_:e-‘ty'pe hé_t_work of .c.oncepts
might be 'esté,bl,_ishe'd by which retarded subjects could learn

how to learn.
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Concepts. for List I

1. Fruit |

2. Animals-

- 3. Alcohol

4, Musical instruments - -
* 5., Fuel (Occupations)

6. Measurements

. 7. Things made of metal
* 8. Squares (Numbers)

9. Cutting toqis

- 10. Clothes

* 11. Senses (Parts of body)

. 12. Furniture

. 13. Farm animals -

.14, Sports (with balls)

"15. Cooking utensils

.16. Cleaning utensils (for floors)

17, Jewelry -

. 18. Vegetables

* 19. Writing Tools (Insects)

20, Tranqurtatiqn | '

% Indicates changeé from Foster's (1970) 1list. The concepts
of fuel, cutting tools, senses and writing tools were
changed because more referents could not be generated for
each. The concept of squares was removed because in analyz-
ing Foster's data no subject scored full marks and only 8

~got 1 each out of a total of a possible 100 points and,

‘therefore, it would be extremely difficult to train the
present subjects’ on its meaning.
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'Pre-Treatment Test-List i‘
.-Orapgé - banana

. Liqn - dog

. Beer - wine

. Piano. - .violin

. Nuréing - teaching
. Pound-r~ﬁile

. Penny - scissors

. One - twenty

. Knife - axe

. Coat - dress

. Eye - foot

L2 LU R, I - h ] -~ .
e 1ELDAE -~ UESKN

. Cow - pig

. Baseball - tennis

. Skillet - kettle

. Mop - vacuum cleaner

. Bracelet - necklace

. Beans - carrots

. Fly - bee

. Airplane - car




-Concepts for
. Money |

Emotioné

LighfésQurces

Toys

. Birds.

List II

Letters of the alphabet

Parts.bf a building
. Colors |
BuildipgS'“
Flowers

. Heat sources

S .

[

M ea
J S W

. Madé,of'woqd

. Weapoﬁs

. Made of water

. Names 6f peopie °
Caté ’ :

. Months -
pays

. Family members
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Pre-Treatment Test-List II

.. Penny - dime

I |
2. Sorrow - joy
. 3, Candie -~ lantern
4. Ball - wagon )
5. Owl-'parrqf. '
6. A - N
- 7. Door - window -
8. Red - blue |
9. School - house

.. Roses - daisies
. Furnace - match
. Plue - Spruce

. Chair - sled

Gun - bow and arrow

. Ocean - rain

. Jimw; Sue

. Tige::- kitten

. January - November
. Tﬁesday_- Saturday

. Mother - cousin

b
af
a
I
s
s
K-
E.
<
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10.
11
12,
13. 
14,
15,
16.

17.
18.
19.
.20.

Five-Word Post-Treatment.Test-List I

. Peach - apple - cherry - pear - grape

. Cat - horse - tiger - rat - mouse

. Whiskey - gin - bourbonv-,brandy‘- Tum

. Guitar - harp - flute - banjo - orgah_

. Cook - fireman - clerk.- milkman - policeman
. Ounce -.dozen - hour - inch - yard o

. Pan - nail - wire - key - safety pin

. Nine - thirty - twelve - eight - forty-one

. Razor - glass - scissors - saw - sword

Shirt - pants - hat - skirt - tie

. Skin®- nose - hand - tongue - leg

Chair - sofa - television - bed - lamp

Chicken ?'goose - lamb - duck - turkey

Golf'-'football - bowling - basketball - soccer

Pof'f pan - coffee pot - griddle - tpaster

Broom -_scrub~bfush - carpet-sweeper”-.sponge -
dusﬁ'pén a

Riné_- watch - pin - earrings - cuff links

Peas - potatoes - corn - squash - beets 
Grasshopper - mosquito - ant .- beetle - lady bug

Boat - bus - bicycle - train - truck

- 100
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' Two-Word Post-Treatment Test-List I
. 1. Peach - apple |
2. Cat - horse
3. Whiskey -.gin
4, Guitar - harp
5. Cook F-fireman
6. Ounce - dozen
7. Pan - nail
8. Nine ] thirty
9. Razor - glass
- 10. Shirt - pants

~11. Skin - nose

- 13. Chicken--_goqse
14, Golf - football
 15. Pot - pan
16. Broom - scrub-Brush
17. Ring - watch
18. Peas - potatoes
. 19.. Grasshopper - mqsquito

20. Boat - bus
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Five-Word Post-Treatment.Test-List II

» Cent - nickel - quarter - shilling - dollar

. Hate - love - fear - anger - depre551on

. Flashlight - lightbulb - match - lamp - streetlight
. Doll - playhouse - bat-- teddy bear - puzzle '
. Robin - swallow - eagle - chlckadee - card1na1
.B-G-0 - Q-5

. Floor - roof - chimney - room - wall

. Yellow - brown - green - purple - orangé

. Church -, garage - barn - shed - fire. statlon

. Tullps - pan51es - carnatlons - azaleas - - violets
. Stove - radiator - register - oven - kiln

- Oak - maple - palm - dogwood - magnoiia'

. Tbothpick - bookshelf - kihdling - log - desk

. Hatchet - cannon - spear - club - pistol

. Sea - river - lake - puddle - stream

. Ann - Butch - Charlie - Carl - Paul

. Lion - .jaguar - cheetah - cquar - leopard

+ April - June - February - July - Septeﬁber

. MondayA- Sundéy - Wednesday - Fridéy - Thursday

. Son - uncle - aunt - sister - father
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10..
11,
S 12.
.13,
. 14.
- 15.
. 16.
17.
. 18.
. 19.
20.

Two-Word Post-Treatment Test-List II

. Cent - nickel

Hate - love

. Flaéhlight - lightbulb
. Doll - playhouse
. Robin - swallow .
. B -G

. Floor - roqf

. Church - garage

. Yellow - brown

Tulipé - pansies
Stqve - radiatqr

Oak - maple

quthpiék -}bqbkshelf
Hatchet - cannon

Sea - river

Ann - Butch

Lion - jaguar

April - June

Monday: - Sunday

Son - uncle
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Scoring Criteria for List I*

1. (Olange - Banana) - Peach - Apple - Chefry - Pear - Grapes

2 pts. Fruit.
.1 pt. Have peelmgs (seeds, juice, stem)--eat them--

thez re sweet--can cook them--have. vitamins--
foo

0 pts. Made alike--same cost--wash them--help your teeth--
taste alike--look alike--treats--dessert--curved
and round--round--have the same feelings--they

. BTOW.

2. (Lion - Dog) - Cat - Horse - Tiger - Rat - Mouse

2 pts. Animals.

1 pt. Have 4 legs (tails, bodies, hair, fur, noses,
toes, teeth, ears)--can walk--bite--they eat--
they're all meat.

0 pts. Have eyebrows--same color--got the ‘same legs and
tail and head--shaped the same--sound the same--
can ride them--can kill each other--make sounds--
pets--can lie down--run after you--play with them.

5. (Beer - wine) - Whiskey - Gin - Bourbon - Brandy - Rum

2 pts. Intoxicating beverages--intoxicants--alcohol--
11quor-—a1coh011cs.

1 pt. Drink it--got alcohol in them--can make you drunk--
fluids--1iquids.

0 pts. In bottles--put in glass--white or light color--
found in punch--come from same place--hurts their
hearts--taste alike--use when celebrating--pour
it--they put some kind of stuff in the water--
all like water--got the same stuff in then.

4. (Piano - Violin) - Guitar - Harp - Flute - Banjo - Organ

2 pts. Musical instruments--instruments, play them--
instruments to play music.

* Words which are underlined and within brackets represent
those exemplars contained in the pre-trcatment test; the
underlined words without brackets represent those exem-
plars contained in the two-word post-trcatment test
while the five words without brackets are those exemplars
contained in the five-word post-treatment test.
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.1 pt. Play music--are music--can play them--music like

in a band--allplay tones--instruments--play
sounds - -instruments, play alike--plays something.
0 pts. Same color--got a sound to them--have the same
notes--you do them with your hands--sound the
same--all toys--they make noise--you like to play
it--sound alike--use your hands with both.

(Nurse - Teacher) - Cook -. Fireman - Clerk - Mi"lkman -
Policeman '

2 pts. Occupations--they're all men, they all work--all
workers.

1 pt. Work with fire--people--you work at them--all
something like a servant--they all help.

0 pts. One makes fire, other puts it out.

(Pound - Mile) - OQunce - Dozen - Hour - Inch - Yard

2 pts. Measurements--you can measure--they all measure.

1 pt. Tell how big--contain smaller measurements--so
much in each--amounts.

0 pts. All long--can weigh them.

(Penny - Scissors) - Pan - Nail - Wire - Key - Safety Pin

2 pts. Made of metal--all iron--made out of tin or
something 1like that--they're real hard steel.

1 pt. Shiny--all materials are mined.

0 pts. All tools--same color--both got sounds when you
drop them.

(One - Twenty) - Nine - Thirty - Tivelve - Eight - Forty-onc

2 pts. Numbers .
0 pts. Some big and some small.

(Knife - Axe) - Razor - Glass -' Scissors - Saw - Sword

2 pts. Cutting implements--cutting tools--tools, cut
things--you cut them, tools.

1 pt. Deadly, cut--cut--cut, chop--sharp.

0 pts. Chop and stab.

(Coat - Dress) - Shirt - Pants - }iat - Skirt - Tie

2 pts. Clothes--clothing--garments--wearing apparel.
1 pt. Goes on body--put on--wear it--made of material.
0 pts. llave buttons--made of same material--fcel alike.
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C12.

13.

14,

15.

16.

(Eye -

2 pts.
.1 pt.
0 pts.

(Table

.Foot) - Skin - Nose - Ha.nd - Tongue - Leg

Parts of the body--on human bodies.
All have skin--part of yourself.
On your face--you use them.

- Desk) - Chair - Sofa - Television - Bed - Lamp

2 pts.

1 pt.

0 pts.

(Cow -

Furniture. .
Have them; in house.
Use all of them--part of a house.

Pig) - Chicken - Goose - Lamb - Duck - Turkey

2 pts.
-1 pt.
0 pts.

Farm animals--animals used for meat--animals, you
eat them--animals, put in barn.

Animals--all produce meat--you eat them--all food--
all live on a farm--they walk.

Pet them--they can hurt people.

(Baseball - Tennis) - Golf - Football - Bowling -

Basketball - Soccer

2 pts.
-1 pt.

0 pts.

Sports using balls.

Sports--sports and games--we play with then--

what you play with--they're balls--play both--
they're games. '

Usc them to hit with--throw them in a little hole--
all toys--play gym with them--you throw the ball

up and hit the ball.

(Skillet - Kettle) - Pot - Pan - Coffee Pot - Griddle -

Toaster

2 pts. Cooking utensils--all things to cook with.

1 pt. You cook on the stove--cook--cook and clean them--
they're made of iron.

0 pts. Both smooth, round, sides on them, bottom--have

handles--they're round.

(Mop - Vacuum Cleaner) - Broom - Scrub brush - Carpet-

Sponge - Dust Pan

2 pts.,
1 pt.

Cleaning utensils for floors--utensils for cleaning
floors--clean floors--get your floors clean.

Clcan your house--to clean with--use them to pick

up dust and stuff--clean and get up trash--wash your
floor with them--houscwork
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17.

18.

19.

20.

-1 pt. All animals--have legs--all small.

0 pts. You sweep--you rinse the floor with it--sweep with
them all--sweep trash and put it in the garbage--
“you get up things with them--can dry the floor with
them--you dry off the floor with them--you dry off
t:hel floor--almost the same handle--something to
push.

(Bracelet - Necklace) - Ring - Watch - Pin - Earrings -
Cuff links .

2 pts. Jeweclry--jewels.

1 pt. You wear them--put them on you--put on.

0 pts. Look just alike--have on clothes--put around arm
and neck--most are diamonds--carry around with
you--can buy--both fasten--round, stretchy--
they're steel--some have diamonds on it.

(Beans - Carrots) - Peas - Potatoes - Corn - Squash - Beets

2 pts. Vegetables. -

1 pt. You eat them--cook them--put on stove--put in pot--
boil them--food--all grow.

0 pts. Look alike--same color--have roots.

(F_l_)é - Bee) - Grasshopper - Mosquito - Ant - Beetle -
Lady bug

2 pts. Insects.
0 pts. All jump--all fly--have wings.

(Airplane - Car) - Boat - Bus - Bicycle - Train - Truck

2 pts. Means of transportation--transpartation--they
take you somewhere--take you places--you ride
in them when you go somcwhere.

1 pt. Ride in them--you ride, go to the store in them--
ride- -both got motors--drive.

0 pts. Both got wheels, windows, seats, windshields (or
other common properties not highly relcvant to
being means of transportation)--need gas--both
move--they go--can both run--have to have a
driver.
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Scoring Criteria for List II*

(Penny - Dime) - Cent - Nickel - Quarter - Shilling -
Dollar '

2 pts. Money--all amounts of money.

-1 pt. Spend them--can buy things with them.

0 pts. One is bigger than the other.

(Sorrow - Joy) - Hate - Love - Fear - Anger - Depression

2 pts. Emotions--feelings.

1 pt. They tell about how you feel.

0 pts. Love or hate somecone--they're opposites--names
of things.

(Candle - Lantern) - Flashlight - Lightbulb - Match -
Lamp - Streetlight

2 pts. Lights--give light.

1 pt. All shiny--help you see.

0 pts. Use them--look at themn.
(

Ball - Wagon) - Doll - Plavhouwse - Rat - Teddy Bear -
Puzzle :
2 pts. Toys--playthings.

1 pt. You play with them--belong to children.
0 pts. They go together--doll goes in playhouse.

(Owl - Parrot) - Robin - Swallow - Eagle - Chickadee -
Cardinal

pts. Birds--bird family.

2
-1 pt. They fly--have feathers (wings, beaks)--have two
legs--animals--1iving things.
0 pts. Pets--you look at them--pretty.
(A-N) -B-6-0-Q-5
2 pts. Lctters--parts of the alphabet.
1 pt. Write with them--alphabets--read thcm--spell
words.
0 pts. Usc them--neecd them.

* Words which' are underlined and within brackcts represcnt
thosec cxemplars contained in the pre-treatment test; the
underlined words without brackets rcpresent those excm-
plars contained in thec two-word post-trcatment test
while the five words without brackets are thosc execmplars
contained in the five-word post-trcatment test.
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(Door - Window) - Floor - Roof - Chimney - Room - Wall

2 pts. Parts of a house (building).
1l pt. Has a building.
' 0 pts. You walk on the floor under the roof.

8. (Red - Blue) - Yellow - Brown - Green - Purple - Orange

2 pts. Colors. -
1 pt. You color with them. 1
0 pts. Look at them--pretty. ]

9. (School - House) - Church - Carage - Barn - Shed - Fire
Station

2 pts. Buildings. '
.1 pt. Made of same things--have windows and doors--go
in them.
0 pts. Departments--go from one to the other.

10. (Roses - Daisies) - Tulips - Pansies - Carnations -
Azaleas - Violets

2 pts. Flowers. -
1 pt. They grow--have blooms--pick them.
0 pts. Look at them--like them.

11. (Furnacec - Match) - Stove - Radiator - Register - Oven -
Kiln

D T T e i e e, =

2 pts. Give out heat--heat--keep you warnm.
1 pt. All burn--fire--dangerous--you might get burned. ?
0 pts. Use them--in the house. j

12. (Pine - Spruce) - Oak - Maple - Palm - Dogwood - Magnolia

2 pts. Trees.
1 pt. They grow--have leaves--all are wood.
0 pts. They're big--same size.

13. (Chair - Slecd) - Toothpick - Bookshelf - Kindling - Log -
Desk '

2 pts. All made of wood--wood.
1 pt. Made of same things. .
0 pts. Use them in the house--build fires with them.
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14,

15.

16.

17.

18.

19.

20'

. 113

(Gun - Bow and Arrow) - Hatchet - Cannon - Spear - Club -
Pistol '

2 pts. Weapons--kill with them.
1 pt. You can get hurt.
0 pts. Cannon shoots--hatchet cuts.

(Ocean - Rain) - Sea - River - Lake - Puddle - Stream

2 pts. All are water--made of water.

.1 pt. Wet--can drown in thenm.

0 pts. Part of Nature--outdoors.

(Jim - Sue) - Ann - Butch - Charlie - Carl - Paul

2 pts. Names.
1 pt. People.
0 pts. Brothers and sisters--friends.

(Tiger - Kitten) - Lion - Jaguar - Cheetah - Cougar -
Leopard

2 pts. Cats--cat family.

1 pt. Animals--they growl--have 4 le
0 pts. Pets--name them.

(January - November) - April - June - February - July -
September

2 pts. Months--months of the year.
1 pt. Parts of a year.
0 pts. Birthdays--seasons--hot and cold.

(Tuesday - Saturday) - Monday - Sunday - Wednesday -
Friday - Thursday ,

2 pts. Days of the week--days.
1 pt. They make up a week.
0 pts. One comes before the other--weekend.

(Mother - Cousin) - Son - Uncle - Aunt - Sister - Father

2 pts. Relatives--relations--kin--all: related to you.
1 pt. All in the family--people.
0 pts. Son is younger than the uncle--you know them.
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